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22585 


~ea Upon commencing atyl02 00° aim: 


THE REGISTRAR: Please come to order. 
This hearing is now in session. Please be seated. 

THE CHAIRMAN: Mr. Campbell? 

MR. B. CAMPBELL: Mr. Chairman, Dr. 
Whillans has advised me that he has had an opportunity 
to make some inquiries about these rates per 100,000, 
the mortality tables. 

You will recall aeadeodasion yesterday 
where there was some confusion about whether the 
figures, male and female, were per 100,000 such that 
you had to add them together, and so on. I think he 
wants to add to the confusion on this matter. 

DAVID WHILLANS, 

KURT JOHANSEN, 

FRANK CALVIN KING, 


WILLIAM JOHN PENN, 
IAN NICHOL DALY; Resumed. 


CROSS-EXAMINATION BY MR. BULLOCK (Cont'd): 

Q. I believe it was Exhibit 575, was it 
not, Dr. Whillans? 

DR. WHILLANS: A. We both have 574, but 
I could easily have been mistaken. 

Q. I could be wrong. 

A. It was the paper by Myers and Werner? 

Q. Yes. 


A. 574? Well, what I wanted to add was 
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simply that I have the Canadian cancer St atuetics 
published by the National Cancer Institute for 1991 
actually, and in that year there were 56,700 cancer 
deaths in Canada for a population estimated as 
26,000,807. So that is slightly over 200 cancer deaths 
per year per 100,000 population. 

And so with respect to the estimate you 
were making for a population of 3 million that would be 
something like 6,000, and the 200 is neither the 295 
which we got by adding the columns in the table, nor 
half that value, and the reason has to do with this 
standardization process, that it is standardized to a 
world population which has a very different age 
distribution. 

But the gross numbers are about 200 per 
100,000. 

Q. All right. Well, that's very 
helpful. Thank you. 

THE CHAIRMAN: I haven't got it in Ev Ont 
of me, but there were two columns, one male and one 
female, as I remember 

DR. WHILLANS: That's right. 

THE CHAIRMAN: And it was per 100,000. 
Was that -- 


DR. WHILLANS: That's correct. 
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THE CHAIRMAN: And the argument was 
whether it was 100,000 for each column or 100,000 in 
gross. 

DR. WHILLANS: I think the proper way to 
do it is 100,000 for each column, but that would give 
you only about a 150, and this is higher than that 
because, as I say, of the age distribution. 

MR?» BUDEOCK:: sQ%eGIn other words, it is a 
very difficult table to work with is what you are 
suggesting? 

DR. WHILLANS: A. I think statisticians 
are comfortable because they always work to these 
standardized populations, but when you try to multiply 
those numbers through by populations you don't get 
number of cases that you expect. That's the reason. 

Q. Sure. And perhaps, Mr. Chairman, to 
assist with the reference I have been through the 
transcript from yesterday, and perhaps, Dr. Whillans, 
if you have Volume 128 -- do you have it available? 
Just so we have some references, Mr. Chairman. 

Dr. Whillans, perhaps I could take you to 
Volume 128, yesterday's transcript, to page 22513. 

A. I have it. 

Q. Line 5. 


A. Yes? 
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Q. You were talking about comparing the 
-088 induced cancers per annum figure with the expected 
cancer deaths per year. That is what you are talking 
Anan in that paragraph, are you not? 

A. Yes. 

Q. So what you are suggesting is that 
that should really read now 50 times 6,000; isn't that 
right? 

A. That is right. 

Q. Okay. And just to do the arithmetic, 
then, I think the expected life of a nuclear facility 
is 40 years; isn't that right? 

A. That is the planned life, yes. 

Q. And if we take the planned life then 
of 40 years can we just multiply that by .088? Would 
that be the way that we would find the total? 

A. That would be a gross estimate. I 
don't think it is probably very meaningful because 
Situations can easily change over a 40-year lifetime. 

What we are doing I think in this 
exercise is estimating for a particular year of 
operation, which is typical of 1990 or recent years, 
how many induced cancers we believe may have been 
caused ae comparison with how many would be in that 


population normally. 
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Oech ight. 

A. But to extend it over 40 years, I 
think, is really getting rather speculative. © 

Q. That's fine. We will leave it there. 
That is the reference, Mr. Chairman, to correct that 
number. 

A. May I also make a comment on 
something that Dr. Connell asked yesterday? 

We were daviine a discussion about the 
risk of sitting next to someone because of the K40, and 
I did look into it. The dose from K40 is given by two 
mechanisms. It is a beta emitter and also a gamma 
emitter. 

The beta has a fairly short range, a 
fraction of a centimetre, so the beta emissions from 
Mr. Johansen would not be largely leaving the body, and 
that actually accounts for about 90 per cent of the 
internal dose, and the other 10 per cent or about .01 
millisieverts is due to the gamma. So I would be 
suffering some fraction of that as a risk, and it is 
quite a small number. 

DR. CONNELL: Thank you. 

MR. BULLOCK: I expect to be no more, Mr. 
Chairman, than about 10 minutes this morning. 


Q. Mr. King, I have a couple of 


Farr & Associates Reporting, Inc. 


24 


ZD 


Whillans,Johansen, 22590 
Penn, Daly,King 
cr ex (Bullock) 


questions about the unavailability criteria, and 
perhaps the place to start would be Volume 122 at the 
bottom of page 21291. Volume 122, at the bottom of 
page 21291, do you have it, sir? 

MR... KING: »sA.,sYes7yaledos 

Q. And, Mr. King, in the paragraph 
starting "In many cases...", and perhaps i¢cann just 
read it so we have it for reference for those that 
don't have their transcripts here: 

In many cases, as I have discussed, 
the system performance would only be 
degraded somewhat and substantial 
mitigative capability would still be 
available. Also, a special safety system 
is declared unavailable if it can't meet 
its designed performance requirements for 
all postulated accidents. 

If it could meet its design 
requirements for all but the most 
unlikely and demanding postulated 
accidents it would still be declared 

_ fully. unavailable. 
And just a correction. Should that line "if it could 
meet", should that be "if it could not meet", "if it 


could not meet its design requirements for all" then it 
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would still be declared? 

Or how would that read? I was just 
confused by that last sentence. 

A. It should read: If it could meet its 
design requirements for all but the most unlikely and 
demanding postulated accident. Should have been 
Singular. 

Q. Oh, I see. So in other words, in 
again my layman's language, Mr. King, I take it, then, 
that if the safety system can't meet its design specs 
perfectly then it is declared unavailable; is that 
right? 

A. That is generally right, yes. 

Os" Fandotwolpointszeatheh.o ’Pirstvof*all, 
would it be fair to say that the design specifications . 
for a nuclear unit would build in considerable extra 
safety margins? Would that be a fair statement when 
talking about design specs? 

A. It is the credit that you take in 
your safety analysis which would generally reflect the 
design specifications, but if the credit that you take 
in your safety analysis as reported in the safety 
report, if you exceed those values then you would 
declare it unavailable, and in many cases those credits 


that you would take in the safety analysis would be 
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conservative. 

Q. All right. I am dealing then with 
the design specifications, and I believe you gave an 
example something like this in your evidence in chief. 

If a seal needed to be able to withstand 
something of the order of 14 kiloPascals of pressure - 
I’'think* that Is ’the* right’ unit’= 4° would, S3etake it, 
be designed to withstand something considerably more 
than that pressure; would that be fair? 

A. What you are referring to is a 
description I gave in my evidence in chief where I was 
referring to the case where a loss of coolant accident, 
the largest loss of coolant accident at Pickering, 
would have a peak pressure of 14 kiloPascals gauge, and 
the particular seal that you are referring to had a 
design pressure of 21 kiloPascals gauge, but the design 
pressure was set by a different accident - not the loss 
of coolant accident; it was set by a failure of the 
main steam main. 

But you are generally correct in saying 
that design pressure would normally envelope all the 
possible accident pressures and it would be higher than 
the accident pressures from whatever accident. 

As well, in testing you would test 


components over the design pressure. In pressure- 
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retaining components like this, it is typically -- I 
believe the code calls for a test pressure of 1.15 
above the design pressure. 

Q. That would be l-point... 

A. One-five. 

Q. Times the design pressure? 

A. Design pressure. 

Q. Okay. And then talking about the 
function because you mentioned that just because it had 
been declared unavailable would not necessarily mean 
that it wouldn't function in at least some substantial 
mitigative capability, again in layman's language would 
it be fair to say then that just because a system has 
been declared unavailable does not necessarily mean 
that it will not function when it is called upon to do 
So? 

A. As I said in my evidence, in many 
cases that is the case, especially when you are talking 
about containment. 

[2.0.2155a5Meyl 

But you have to look at each case, 
case-by-case, to make a specific conclusion on that 
point. 

Q. All right. Would you agree though 


that when you are talking about unavailability data, 
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you have to be very careful to understand exactly what 

is meant by the definition of unavailable and how that 

criteria is applied, because otherwise the information 

might be somewhat misleading perhaps to a member of the 
public that's looking at that data; would that be fair? 
You have to understand the technical definitions? 

A. I think that's a fair statement. 

Q. Thank you, Mr. King. 

Just to wrap up then, Mr. Penn, I had 
taken to you tab 99 of the interrogatories brief, which 
is interrogatory -- there are two numbers, 8.44.1 and 
10.44.8, and there are two numbers because I believe 
the 8.44.1 number was a typographical error when the 
material was provided, it referred to the 10.44.8 
number. It's found at tab 99 at the brief. 

Perhaps we could have and in number for 
that, Mr. Lucas. 

THE REGISTRAR: 10.44.8 will be .59. 

MR. BULLOCK: So that will 520.59, sir? 

THE REGISTRAR: 520.59, yes. 

TT REXHIBIT YANO). 520.5923 <lnterrogatory No, 10.44.8. 

MR. BULLOCK: Q. And the interrogatory 
posed, Mr. Penn -- and we really need, Mr. Chairman, to 
have Exhibit 3 in front of us to understand the 


question. 
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Exhibit 3, page 14-20. Do you have 
Exhibit 3 as well, Mr. Penn? 

MR. PENN: A. Yes, I do. 

Q. Sir, if we rere starting with 
Exhibit 14-15 but going through the following exhibits 
all the way over to figure 14-19 at page 14-26, we see 
under the socio-economics heading, generally I think it 
is the last, or second to last bullet, we see, for 


instance, on page 14-20 about 45 per cent of lifecycle 


cost is spent in Ontario at 80 per cent ACF. 


What the question was, what the 
interrogatory question was, was rather than providing a 
comparison of percentages of lifecycle costs, provide a 
comparison between the various options in an absolute 
dollar amount, and that was what was provided in the 
answer to this interrogatory. 

Mr. Penn, I note that the date of the 
answer to the interrogatory is 91/10/30, so October 
30th of 1991. Are you able, sir, to confirm that the 
information in the i pPedeeatrory eanewar: remains 
accurate today? 

A. Well, neither I nor my group were 
responsible for caleutamns these numbers. But I do 
note that option 1l, which is a 4 by 881 megawatt CANDU 


station and has a dollars of the year spent in-service 
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of 2002 of 21 billion, is a number I do recall. 

0.” All}iraght;, “sire 

A. But I can't honestly vouch for the 
accuracy of the other numbers without having them 
checked. 

MR. BULLOCK: Perhaps, Mr. Chairman, I 
could speak to my friend Mr. Campbell about getting 
those numbers updated before we start Panel 10, because 
I think it goes to the socio-economic questions. 

Would that be all right, Mr. Campbell? 

MR. B. CAMPBELL: I am not certain 
whether these numbers may not have been updated 
already. There is a process going on of updating 
various figures in Exhibit 3 and there have been 
packages coming out regularly. This may have been done 
already. I think’ it wettfair to"say —— 

| THE CHAIRMAN: This is not the 
presentation that's made in Exhibit 3, though. I don't 
think this presentation has been made in Exhibit 3. 

MR. B. CAMPBELL: This is the set of 
numbers that are associated with the percentages that 
are in Exhibit 3. 

THE CHAIRMAN: Yes. 

MR. B. CAMPBELL: I believe my friend can 


assume that these are correct. They are correct for 
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Exhibit 3 and all I don't know is whether they have 
been part of the process of updating figures to the 
preferred plan in Exhibit 452, and I will have to check 
that. But if my friend would speak to me about that, 
we can take care of it. 

MR. BULLOCK: The point is, Mr. Chairman, 
I just want to make sure that we have up-to-date data 
for the Board to rely on with respect to this question 
of socio-economic impacts and lifecycle costs being 
spent in Ontario. I can certainly speak to Mr. 
Campbell and we can work that out and deal with further 
in Panel 10 had. 

With that sir, that's the conclusion. 
Thank you very much, gentlemen. 

THE CHAIRMAN: Thank you, Mr. Bullock. 

Mra Pooch? 

MR. D. POCH: Thank you, Mr. Chairman. I 
will just be a minute, Mr. Chairman. 

THE CHAIRMAN: Take your time. 

MRev Dip POCHtr (Mr: chaiemad I have handed 
to Mr. Lucas two volumes ofinneeniata which are 
compilations of various extracts, exhibits and 
interrogatories that I will be referring to in my 
cross. 


Perhaps the volumes themselves should be 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22598 


Penn,Daly,King 


given an exhibit number for ease of reference. 

THE CHAIRMAN: If they are a mixture, 
perhaps that would be convenient. But if we get to 
individual extracts perhaps we should label them in 
some way so they are easily identifiable. 

MR. D. POCH: They are of course both. 


THE REGISTRAR: Exhibit numbers for Panel 


THE CHAIRMAN: I think the volumes 
themselves should be marked as exhibits. 

THE REGISTRAR: Panel 9? 

MR. D. POCH: Background Materials for 
CEG Cross-Examination of Ontario Hydro Witness Panel 9. 

THE REGISTRAR: That will be 577. 

MR. D. POCH: And then Volume’ 2 of that 
series. 

THE REGISTRAR: Volume 2. will be 588 
~=—-EXHIBIT NOw5/77< 9 "Background Mater lals “for *CEG 

Cross-Examination of Ontario Hydro 

Witness Panel 9, Volume 1. 
———-EXHIBLTANO. 65703. Background Materials for CEG 

Cross-Examination of Ontario Hydro 

Witness Panel 9, Volume 2. 

MR. D. POCH: Mr. Chairman, there may be 
one or two loose pieces of information which I will 


perhaps have brought before you as we reach them, 


to avoid confusion. 
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CROSS-EXAMINATION BY MR. D. POCH: 

Q. Gentlemen, if you would be kind 
enough to turn in the first volume of our materials, 
577, to page 141. I'm sorry, Volume 2 of our 
materials. I am off to a good start. 

I have a preliminary version, so I hope 
the page numbers I have are the same as yours. 

What you have in front of you is 
faterrogatory 92771166: 

THE REGISTRAR: 9.7.166 will be .60. 

THE CHAIRMAN: Thank you. 
~--EXHIBIT NO. 520.60: Interrogatory No. 9.7.166. 
h1027259-4,.me] 

MRADS IPOCH 8-0) GlFivst® of Pally Mrs Penn, 
would this be your answer or would you be responsible 
for this answer? 

MR. sEPENNSSW AN OL didn? tC’ write this 
answer, but I agree with what it says. 

Q. All right. And here we asked you for 
Capital costs for a different configuration of units, 
and I take it that that is not something you had 
studied in detail at the time of this interrogatory? 

A. That is correct. We hadn't studied 
it in detail no, 


Q. And if we turn to the next page, 
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9.7.167? 

THE REGISTRAR: That will be .61. 
—---EXHIBITANO.°520¢.61 :7ainterrogatoryi Nov) 9b ewv67& 

| MReaD.)POCH: amO% sSimilarady; ei teqst not 

something you studied in detail for future nuclear 
options as of April of last year? Well, actually you 
refer us to 166, so we can perhaps skip ahead to that. 

MR. PENN: A. That is correct. 

Q. Get back to that. And overleaf, 
O37 SLES? 

THE REGISTRAR: wold 
~>—- EXHIBIT NO w-520..62214 Interrogatoryy No. 9327-4768. 

MR. D. POCH: Q. You were unable to 
provide any kind of scaling factor for changing the 
capability or the rating of the units as of November? 
And that is still true, I take it. You have not done 
comprehensive studies, I take it, in the last few 
months of this factor? 

MR. PENN: A. No, we haven't. 

07. And) further, 94:72.1692? 

THE \REGISTRAR? +) Thatuwill, bei. 63. 
—---EXHIBIT NO. 520.63: Interrogatory No. 9.7.169. 

MR. D. POCH: Q. Here we asked about 
OM&A costs -- 


THE CHAIRMAN: I take it that scaling 
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factor means changes in per kilowatt costs as a 
function of changes in the megawatt capability of each 
unit; is that what the scaling factor is? 

MR. D. POCH: Yes, that is what the 
question was intended to get, Mr. Chairman. 

Q. Mr. Penn, can you confirm that is how 
you understood it? 

MR. PENN: A. I think before I answer 
that question I would like to go back to the meaning of 
Exhibit 520.60 and look at the question. 

What it in essence says is: Please 
indicate the savings in capital costs that Hydro 
believes it has obtained at) Gach of -Pickering "A", 
Bruce "A", Pickering "B" and Bruce "B" and Darlington 
for building four-unit generator stations, which we 
have done, as opposed to hypothetically building a 
twin, two-unit generating station at the same site but 
with no shared facilities. 

Now, it doesn't say in the question what 
generating station we are talking about or what design. 
All it implies is that they are standalone units. 

The second question is the similar sort 
of thing but on two separate sites. 

The; thirdgquest#on asffour ;units,of an 


undefined generating station at the same site but all 
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separate, having no shared facilities. 

And the last question is the same as 
question 3, except that all four single units are all 
on four different sites. 

Now, my answers have been "no", and the 
answers to these interrogatories that go right through 
to Interrogatory 9.7.170 are similarly "no", we haven't 
done that. But, of course, in the Preliminary Nuclear 
Option Review we did look at specific designs and 
different combinations of them at existing and new 
Sites, and we did look at single units and four units. 

Q. Yes, Mr. Penn. I appreciate that -- 

‘A. And we did produce scaling factors in 
that) study. : 

Q. And we will come to that, of course. 
I was just trying to get on the record that in each of 
these cases at various times through 1991 as at that 
time you had not done comprehensive studies, and now we 
will come to your work in recent months; is that aun 
then? 

As. &That: is"fai re 

Q. And perhaps we can just quickly 
confirm, then, that as evidenced by 9.7.170-- 

THE REGISTRAR: ~64. 


~- ;EXHIBIT (NOS 520-64: Interrogatory Nov 977.170. 
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MR. D. POCH: Q. --you had similarly not 


looked at expectations of OM&A costs for different 


configurations: standalone, new site, old site, and so 


on? 
THE CHAIRMAN: Just a moment. 
to interrupt, but we are skipping a number. 


next number, is it not? 


‘I'm sorry 


-63 is the 


MR. D. POCH: .63 I think was assigned, 


Mr. Chairman, to 9.7.169, yes. 
THE CHAIRMAN: We already put 


didn't remember that. Thank you. 


thabveinz2e tl 


THE REGISTRAR: .64 is 9.7.170. 


THE CHAIRMAN: All right. 
MR. D. POCH: Q. Mr. Penn, I 


that was the case last year? 


take it 


MR. PENN: A. It was, yes, with respect 


to these alternatives that the question poses. 


QO. Raghti 


A. The answer notes of course the 


benefits of OM&A, for example, of a standardized 


multi-unit CANDU station were discussed in ONCI. 


Q. Yes, and that is the answer at .63? 


ApaaA That isfcorrect. 


Q.*And; similarly, at 937.171 you 


indicate that you haven't made a comprehensive study 
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with respect to capital modifications costs for 
different configurations or sitings, but you do believe 
that multi-unit stations have lower capital 
modifications costs? 

A. Yes, on the basis that all units are 
the same-- 


Q@. “*ALEfright: 


A. --in a multi-unit station-- 
Q. Yes. 
A. -~and therefore, once you have 


engineered the capital modi fications for one you have 
done it for all four. 
THE REGISTRAR? WO. 7.171°1s,) 365. 
THE CHAIRMAN: Thank you. 
—~~-BXHIBIT NO. +520.65 seigint errogatory =No. #97 Aly ht 
MR. D. POCH: Q. And just to complete 
the record on-this point, 9.7.172 repeats that answer 
with respect to future stations? 
THEY REG ISPRAR: OM). 7 7'2% 15) 6662 
—-—EXHIBIT NO. 520.66%' ginterrogatory’ No. 9.'7'.172. 
MR. PENN: That's correct. And again, 
noting that the reply was in the 5th of June, 1991. 
MR. D. POCH: Q. And more generally with 
respect to cost of future stations at 9.7.173-- 


THE: REGISTRARSO*Thatis #67. 
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~--EXHIBIT NO. 520.67: Interrogatory No. 9.7.173. 

MRD 2a POCH: YOU. 1 ==-in® February oof this 
year you referred us to 9.7.171, so that was still true 
at that time; no comprehensive study of this has been 
performed. And I take it that is still the case today? 

MR. PENN: A. Would you mind directing 
me to what question 520.67 refers to? It says here: 
List 9, question 676, and I don't know which question 
to look at. 

Q. The preceding question would be list 
9, question 675, which was assigned 9.7.172 and is 
Exhibit 520.66. 

A. That is on the previous page, 
one-point -- 

Q. Yes, the previous question was 
narrowed to capital additions specifically, and then 
the second question, it refers to costs, expectations 
of costs. 

Mr. Penn, really the point here, the more 
general point is that the question of cost variations 
between different configurations is not something that 
has been comprehensively studied? 

A. No. But, as you know, we have done a 
preliminary review of other nuclear options. 


Oso essa aly raght 
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A. And that is why I guess I ama little 
hesitant in answering these questions. 

First of all, the original question 
wasn't specific to any design, and it certainly covered 
different combinations than eventually we did look at. 

Q. Mr. Penn, now, going back to that 
First question we were obviously talking about in 
context of 4 by 881s at the time, and we were looking 
to see if there was a difference if you built them one 
up or if you built them on new sites, that sort of 
variation, or two up, which you have not put forward as 
a current consideration. 

A. Well -- 

Q. Did you not understand the question 
to imply that we were talking about that? 

A. Well, not really, because a 
multi-unit station of course can't be built without 
Shared facilities. Now, maybe I am getting confused 
with the question, but that is how I read it. 

Q. Well, when we asked you about capital 
cost that you obtained -- savings you would have 
obtained or you did obtain at these various stations, 
four-unit stations as listed, compared to doing them 
four single-unit generating stations, for example, 


would you not -- well, whether you understood it at the 
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time or not, let's just get an update. 

Would you agree that, say, building four 
Darlington-type but standalone, so obviously they don't 
Te shared facilities, shared control room, shared 
vacuum building - I don't know; you tell me what else - 
that is not something that you have done the kind of 
detailed, comprehensive analysis of that you did of 
your costing of the 4 by 881 four-unit stations? 

A. No, we haven't done it because in a 
multi-unit station, as I am sure you know, there are, 
for example, shared containment, there is shared 
fueling. So it is impossible to build them unless you 
build them in terms of, shall we say, a CANDU 9, which 
is a standalone design. You can't build a hydro design 
without shared facilities. 

OU JAbDSragnt. 

A. It is fundamental. 

Q. Let's look, then, at your -- well, 
first of all, let me ask. You have since provided us 
en some preliminary review of these different kinds 
of reactors, different configurations. I take it that 
these are all recently calculated numbers? They 
weren't available a year ago, or at least you hadn't 
aveenbiga them a year ago, when we were asking you 


about 4 by 881s? 
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A. No, we hadn't. We didn't start the 
work until, at the very earliest, mid-July of 1991 for 
the first phase of it. 

0. SAllZ rightes<Couldsyou" turnip Exhibit 
519, which is your overheads, page 77. 

A. Yes, I have that. 

Q. You have just indicated the common 
shared facilities. 

Indeed, Mr. Penn, I recall in your 
evidence in chief when you listed the seven main 
Characteristics of existing nuclear system the fourth 
was that you had an integrated four-unit design, and 
the quote I have of you is: 

They take advantage of economies of 
scale associated with large stations and 
the ability of multi-unit stations to use 
common facilities. 

Do you recall that? 

A. Yes, I do. 

Q. Can we just discuss briefly those 
economies of scale associated in particular with the 
ability of multi-unit stations to use common 
facilities? 

You have mentioned containment is shared 


to some extent; I mentioned, I think you agreed, 
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control, control room and vacuum building. There would 
be other facilities, too? 

A. There would be shared fueling 
systems. 

Q. Shared fueling systems. The fueling 
base, for example? 

A. Yes. 

Q. What other fueling systems? 

A. Well, I was talking about refueling 
of the reactors, several of the trolleys can access 
KEgerai of the reactors, so there is a shared system. 

Q. These are the trolleys that have the 
fueling machine? 

A. Yes. 

Q. All right. Fuel handling capability? 

And I believe I saw emergency core 
cooling as a partially shared system - the reservoir, 
for example? 

[10:40 a.m. ] 
| A. That's quite correct, yes. 

Q. Okay. And there would be other 
facilities shared? 

A. Well, yes, there would be shared 
administration building, and there would be shared 


maintenance facilities, there would be shared simulator 
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training, there would be shared infrastructure of the 
site. 

Q. Some of that infrastructure, I 
presume, could be shared even if you built these four 
separate if they were proximate to one another? 

A. If they were close to each other, 
yes, you could have shared security, for example, you 
could have shared administration building. 

Q. But the hardware that we spoke of 
initially pbaiieds i could not be shared if you didn't 
have a multi-unit as opposed to four. 

A. No, they would all be separate. 

Q. With that in mind, if you could look 
at page 77, and I believe that the same pattern occurs 
on page 83. I see that the lower range of LUEC offered 
for a four unit station is 3.7 cents, whereas the lower 
LUEC offered for four single units is 3.4, and I was 
interested in how that could be possible given that the 
Single units wouldn't have these economies we have yUSt 
spoken of? | 

A. Well, we are comparing here, first of 
all looking at the top bar, the 3.7 cents is for a 4 by 
881 or an updated Darlington design on an existing 
site. 


If we look at the bottom bar which is 
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labelled four CANDU single units, then the 3.4 is the 
building of four separated but close together CANDU 9s 
on an existing site, which for illustrative purposes in 
this information is taken to be the Darlington site. 
The reason for the reduction from the 
Hydro design to the AECL design - and I might add that 
in these figures also the CANDU 9 has a contingency of 
25 per cent on its capital cost, whereas the 4 by 881 
has a 15 per cent contingency on its Capital cost 
because it's a proven design - the main reason lays in 
the very high degree of modularization that's 
incorporated, as I understand it, in AECL's CANDU 9 
design, which is the same concept as the CANDU 3 
design, and, the fact that the design of the CANDU 9 is 


based upon the existing Darlington reactor, an exact 


replica. 

Q. How reassuring. 

I take it there has never been a CANDU 
9 -— 

A. There is nothing wrong with the 
TeaACtor.. 


Oxi Alaarioght* 
A. There might be something wrong with 
the primary heat transport circuit, and I am sure we 


will talk about that later. 
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Q. We will try not to miss it. 

I take it there has never been a CANDU 9 
or a CANDU 3 built anywhere? ; 

A. You are quite right. 

Q. Also if you would turn to page 77 
again, I see I think single units, middle bar, I'm 
sorry, the lower bar, starting at 3.4 when they are 
built four up, or when they are planned four on a site, 
as you have indicated, whereas single units where you 
don't plan to build another three start at 4.8. 

Is the 4.8 also a CANDU 9? 

A. Wesitrsiyiton dan existing /Srte. 

QO. siSoyethewiinrs't) unit Syoulgo fro“ build 
would in fact I take it be closer to the 4.8 than the 
3.4? The 3.4 is an average figure taking into account 
economies, the cookie cutter economies I think it has 
been referred to in subsequent units? 

A. Yes, someone did refer to it that 
way. And you mentioned earlier a scaling factor, based 
upon our experience in building multi-unit stations and 
AECL's work, the scaling factor of going from 1 to 4 is 
between -- is a saving between 27 and 30 per cent, 
depending on the design. 

Q. That saving would be available in the 


second and subsequent units, I take it? 
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A. Yes, it's mainly provided as you go 
from first to second to third to fourth. And of course 
it depends upon the period of time that's assumed 
between building each of them. 

Q. Yes. And what we are talking about 
is savings, for example, on subsequent engineering for 
the second unit, and so on, specifications and so on? 

A. Very many things that I could list, 
if you wished. 

Q. As long as I understand the category 
that's sufficient for our discussion. 

So then my question was, the first unit 
would in fact cost more like the 4.8 than the 3.4, and 
presumably your estimate is that the subsequent units 
would cost somewhat have less than the 3.4, so once we 
had built four the average was 3.4, is that correct, on 
a net present value basis? 

A. No, I don't think it is correct. The 
4.8 assumes that it is a single unit, and that is all 
that is ever going to be on that site. So the total 
infrastructure and the site clearing is totally borne 
by that single unit. But if you were to decide to 
build four and ua have them literally nine months apart 
in-service, then the infrastructure costs and all the 


other costs would be shared. 
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Q. But to get the first unit in place, 
you would have to do all the infrastructure work? 

A. Yes, you would. But you would 
finance it and you would depreciate the cost of this 
group of units in the same way as we depreciate them 
for a four-unit station. 

Q. Mr. Penn, let me explain my 
difficulty. If we were looking at nuclear options that 
are smaller, single units, more modular, in order to 
obtain the kind of flexibility advantages we have heard 
you speak of, wouldn't part of the flexibility be that 
you may choose or not choose to built subsequent units? 

A. Well, if the load growth suddenly 
Significantly dropped, then you may make that decision, 
but as we know from experience, that is a very costly 
decision. 

I think it is speculative. I can't 
answer the question except that all these matters will 
be taken into account. 

Q. I certainly agree it's speculative, 
we are talking many years from now. But if we wanted 
to look at this on an incremental costing basis, to get 
that first unit in place would cost more like the 4.8 
whether you built it with the intention of later 


building subsequent units on that site, in which case 
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it may even cost more because you go Poa larger site, 
Or not;,.isnit.that. fair? 

A. No, I don't agree. 

Q. Let me pose the question more simply. 

-Suppose you plan to build four, you went 
ahead and got the first one built or partly built and 
decided we won't build the other three, what would be 
the LUEC of that first unit? 

A. Well, then it would revert to 
Something like a single. It may even be higher because 
you may have to write-off costs if in fact you decided 
to never complete the stations. 

Q. All right. So when we get to Panel 
10 and we are talking about avoided costs, if we wanted 
to isolate the avoided costs of the first unit and deal 
with it as a block, that is independent of the others, 
we could use as a proxy the single unit costs, given 
the assumption I have just given you? 

A. I think it's a hypothetical situation 
you are putting to me and I am afraid I can't help you 
with avoided costs because I don't calculate them. 

OgerAllacioght. 

A. I am just the engineer that designs 
the, thing. 


Q. Perhaps we will revisit that with the 
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system planners then. 

Mr. Chairman, I did receive this morning 
from another party an interrogatory answer dated April 
lst, and let's hope it's not in jest. 

Mr. Lucas I think has copies of it, it is 
9.14.68A. 

THE REGISTRAR: That will be number .68. 
---EXHIBIT NO. 520.68: Interrogatory No. 9.14.68A. 

| MR. D. POCH: Q. Am I correct, Mr. Penn, 
this is a document which includes some further 
information on your preliminary analysis of other 
nuclear options and includes the scaling factor, one of 
which you referred to earlier? 

MR. PENN: A. Yes, it's a response to an 
inquiry by the Independent Power Producers' Society to 
provide more detail and background, and in fact a 
disaggregation of costs that appears on figure 76, 77, 
80, 82 and 83, in Exhibit 519, which was my direct 
evidence on the subject of the preliminary Aree: 
option review. 

Qe rALYeright.) Temust “say sthie ic 
helpful to get and it will shorten things a little. 

I take it that some of the numbers for 
some of the options come from the - I think you 


referred to vendors in your evidence in chief? 
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A. Yes. I and others, as I said in my 
direct evidence, consulted with major vendors in the 
world, both of course here in Canada and the United 
States, France, Sweden, Britain, and I was in touch 
also with Japan. 

Q. All right. And AECL was one such 
vendor? 

A. Yes, it was. 

Q. And they are the vendor you relied 
upon for which of the options? 

A. For the base overnight construction 
costs for the CANDU 3, the CANDU 6, and the CANDU 9. 

Q. All right. So variations on that 
theme, if you will, were the evaluations you made, 
scalings you made, for segregating units or changing 
timing, that sort of -- 

A. The numbers provided in our evidence 
are Ontario Hydro's position, mine in particular, on 
these costs. We did have discussions with AECL on 
these matters as we did with other vendors. 

Q. So I take it the principal number you 
are relying on AECL for is the initial dry capital cost 
as you have adjusted it - I am not suggesting their 
number is the same as yours - but that's the key area 


where you have relied on them? 
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A. AECL provided us with the overnight 
construction costs, without any owner's cost, 1.@€., any 
Hydro costs on them. And so, we relied and then we 
reviewed their basic number as a vendor of a nuclear 
island. 

Q. I understand. In essence, it's as if 
they parachuted in the technology, it landed on your 
Site, instantly built, and then the site was your 
concern and running it was your concern and fueling it 
and decommissioning, and so on, was your concern? 

A. And many other things such as it's 
approval, such as the site preparation, such as gaining 
regulatory permits from various ministries and the 
Atomic Energy Control Board, et cetera. 

Q. Mr. Penn, I am not sure you will 
agree, but I would suggest that AECL is quite a nuclear 
promoter and my question is: Does it worry you that 
their estimate might be an unduly optimistic one in 
that when it perhaps comes time 10 years from now, 
whenever, to buy such a reactor, if that were to be the 
path taken, the price might creep up? 

A. Well, all vendors like to put the 
best light on their Product obviously, and we assess 
these costs very carefully. I am quite sure the 


vendors would feel that what I have presented and what 
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my staff have presented here are duly high. 

Q. I am sure they do feel that way. 

In fact, AECL has used some pretty 
aggressive sales techniques in the past; haven't they? 

Ae ie@an-airard’? don"t "know. “iam not a 
party to them. 

Q. Perhaps see if I can jog your memory. 
Could you turn up our second volume of materials, 
Exhibit 578, at page 5. 

[10:55 a.m. ] 

A. Yes, I have that. 

Q. This is a press report of AECL. It 
is headed $4 Million Bribe Given on CANDU Argentina 
Sale, and it refers to AECL being the source of at 
least 2.5 of that in the lower highlighted section. 

And similarly, Chere*is"a £6llow-up page, 
a piece following, and perhaps just to complete that, 
before I ask you to comment, at page 8 there is an 
excerpt from an article by Mr. Gordon Edwards which 
appears in a book by Mr. Regehr, which notes the 
following: 

In 1976 the Auditor General's 

Reports == 

MR. B. CAMPBELL: I'm sorry, where are 


you reading from? 
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MR. D. POCH: I am reading from the 


bottom of page 8 and onto page 9? 


The Auditor General's Report revealed 
that on top of its $100 million loss AECL 
had committed major financial 
indiscretions in connection with the 
Argentinian and Korean Sales, including 
the payment of huge sums in unauthorized 
agents fees. In the case of Argentina, 
AECL deposited 2.5 million in an 
anonymous Swiss bank account. The 
identity of the recipient was never 
discovered. In the case of Korea, Shoul 
Eisenberg of Tel Aviv received $18 
Million in unaccountable payments from 
AECL. Amidst charges of bribery, 
corruption and kickbacks, the House of 
Commons Public Accounts Committee 
launched an investigation. Heres, the 
Committee was denied power of subpoena by 
the Liberal Majority on the Committee. 
AECL refused to present its books for 
inspection and top AECL officials 
Stonewalled the Committee by refusing to 


answer questions. The Committee reported 
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that AECL witnesses were reluctant, 


uncooperative and evasive in testifying. 


And the Committee's conclusion is noted here: 


general? 


reading about 


The successful concealment by complex 
and sophisticated payment and banking 
procedures in foreign countries of the 
identities of the ultimate recipients of 
the funds and the nature of services 
rendered leads your Committee to suspect 
that some of the payments were indeed 
used for illegal or corrupt payments. 


Mr. Penn, do you recall this episode in 


MR. PENN: A. I certainly remember 
it in the press, in the mid-70s was it? 


Q. Yes, in '76 I believe is what the 


story says, and the $4 million evidence surfaced, at 


least to the Toronto Star, in 1985. 


I am not going to ask you to speak for 


AECL or say whether you believe bribes occurred or not, 


but doesn't the existence of such reports lead you to 


raise concern in your mind that AECL may be a 


particularly aggressive marketer and optimistic price 


quoter? 


A. I don't think the two are connected 
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whatsoever. Ontario Hydro has used AECL as a major 


consultant for more than 30 years, and I have no idea 
what the truth is in this article or this allegation. 

I read that the matter was reviewed by a 
Parliamentary Committee and I presumed they reached 
some conclusion, but I don't have Knowledge of it, and 
I have no reason to feel that - since there was no 
actions taken by our Federal Government - I have no 
reason to believe that there is truth in the matter. I 
just don't know. 

Q. Fair enough. Mr. Penn, there was 
Passing reference to a loss of I think it was $100 
million on a reactor sale. Are you aware of the fact 
that -- or can you comment whether or not AECL has made 
profit on its export sales? 

A. I really can't comment, Mr. Poch. I 
can't imagine them being in business all this long time 
if they continually make a loss. 

Q. They would need significant 
subsidies, weston tecnoee to stay afloat; would they 
not? 

AeA Welders 

Q. Well, perhaps we will take that up 
with AECL's witnesses when they arrive. 


MR. HAMER: Mr. Chairman, I have been 
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keeping myself firmly attached to my seat up to this 
point. 

I hadn't thought that this was an inquiry 
into the past of my clients and to read press reports 
into the record from events in the middle of the 1970s. 
It seems to me that if this inquiry is going to turn 
tito a situation in which intervenors are going to have 
scandalous allegations put to witnesses who know 
nothing about the allegations I would sredgane that 
someone in Mr. Poch's position would be undertaking to 
call proof of such allegations. However, that is not 
what this inquiry is about. 

MR. D. POCH: Mr. Chairman, I thought r 
had just indicated that I would clearly be willing to 
discuss this with AECL's witnesses who would be in the 
best position to know, and obviously, from the press 
reports, if we take them at their face, there has been 
a Committee finding of some reluctance on AECL's part 
to give the evidence and if my friend is concerned with 
the suggestion, then I would say the simple remedy is 
to instruct his witnesses to be prepared to be 
forthright in answer to such questions. 

MR. HAMER : Well, I would say, Mr. 
Chairman, that all that is relevant to this hearing is 


whether Ontario Hydro scrutinized the information that 
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was given to them by a prospective vendor, and what is 
not relevant to this hearing is allegations that may 
have been advanced in the 1970s. 

Certainly, I wouldn't anticipate that 
AECL would be presenting witnesses prepared to talk 
about events that were canvassed and scrutinized 
carefully back in the 1970s. 

MR. D. POCH: Well, Mr. Chairman, I ate 
no further questions for this panel in any event on 
this. 

THE CHAIRMAN: Thank you, Mr. Hamer. 

I do think in general that those are very 
serious, unsubstantiated allegations that were put to 
these witnesses, and I do think there should be some 
considerable restraint in that area. 

If Mr. Penn or the other witnesses know 
nothing about these things I think it serves little 
purpose to put them on the record at this time. 
Certainly, it makes no impression whatsoever on me. I 
am completely not in the Ghee bit accepting or 
even concerned about those statements. But if 
witnesses want to come and give that kind of evidence, 
and we think it is relevant, we will deal with it at 
that time. 


MR. D. POCH: Thank you, Mr. Chairman. 
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MR. B. CAMPBELL: Mr. Chairman, I just 
want to note that I was listening very carefully to 
this as it all happened, of course, and that, in fact, 
I. would just like to note that at this point on the 
record the only question that has been put and that can 
in my submission be used in any evidentiary sense at 
all is whether having read a newspaper articles of this 
type over the course of a long and illustrious career 
Mr. Penn believes they affected cost estimates. He has 
been unequivocal in his answer, no, and, as far as I am 
concerned, that is the only evidence that has arisen 
from this whole thing, and, in my submission, your view 
of the treatment of the remainder of the discussion, 
and in particular the allegations, in my submission is 
precisely correct. 

MR. D. POCH: Mr. Chairman, I can 
certainly assure you that is all I have taken from my 
questions to the witnesses. 

THE CHAIRMAN: We have said many, many 
ee that this kind of material presented to the 
witnesses is not in any sense evidence and they are 
only there in order to assist the witnesses in 
answering questions that they are asked. 

But I do think when you get evidence of 


this nature which alleges impropriety against a major 
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party at this case, that those questions ought to be 
asked with great restraint. 


MR. D. POCH: Mr. Chairman, as I say, we 


Will take that under advisement, and if and when AECL 


leads evidence and if we have concerns about the 
credibility of them AECL we will consider whether or 
not to raise it at that time. 

Q. Gentlemen, moving on, when did you 
receive the evidence, Mr. Penn, the information you 
have from AECL on the cost estimates? Let's deal with 
CANDU 600 by way of example, or CANDU 6. By the way, 
600 and 6 are synonymous? 

MR. PENN: A. Yes, they are, yes. 

Q. When did you receive the information 
that you are now presenting to the Board? 

A. I believe we met with AECL in late 
September, early October for a period of two days, 
having contacted them prior to tell them what we were 
interested in, and then subsequently we received more 
technical detail in written form, which I decided in 
direct evidence -- since it would be inappropriate to 
spend a lot of time with this Board talking about the 
detailed technical design of every option, I didn't 
include in my evidence. 


Q. So there is some further information 
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you have pron AECL which is not yet part of the record? 

A. There is information that we have 
been advised has commercial restriction to it, which we 
have. 

Q. All right. I had asked Mr. Campbell 
at the time the Update was issued to provide us with 
the costing study behind the CANDU 6, which I think we 
agree the Update is based on that as the representative 
option, CANDU 6? 

A. Yes, it is an illustrative example. 

Q. And it is based on four single units? 

A. Yes, it is. 

Q. So it would have been the lower cost 
of the ones we were referring to earlier, 3.4 or 
waeney <= 

A. Subject to check, and I think there 
is an interrogatory answer on this subject, I think you 
are right. 

OonAlingight. ArAnd PeldntsorryAlietis 
roughly 4.0 as opposed to the higher numbers. 

We will come back to this momentarily. 

If you turn in Exhibit 577, our first volume, at page 
229, this is Interrogatory 9.9.43. I believe it may 
have already been referred to in the evidence. 


THE REGISTRAR: 9.9.43? 
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MR. D. POCH: Yes. 

THE REGISTRAR: I don't see it here. .69. 
~-~EXHIBIT NO. 520.69: Interrogatory No. 9.9.43. 

MR. D. POCH: Q. You provided us here 
with four pages of information ending at page 233 of 
Our exhibit. 

Apart from the information here and the 
information we spoke of earlier, including .68, is 
there any other costing information on CANDU 6 that has 
been provided that has not in fact been provided to us; 
are you aware? 

MR. PENN: A. No. 

Osveklliright { 

A. No, I have provided this information 
aS you can see, Mr. Poch, in summary form. 

Q. Yes. 

A. We have provided levelized unit 
energy costs, we have provided total capital costs, and 
we have provided OM&A costs in another document, and in 
the letter that you referred to earlier where IPPSO 
asked for disaggregation, we included more detail, 
including there the CANDU 6. 

Q. Right. So in fact, that is the most 
detail we have, then, that Exhibit 520.68 which was the 


IPPSO interrogatory? 
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A. Yes. That is extreme detail. That 
is the same level of detail as the 4 by 881. 

Q. All right. In fact, Mr. Penn, there 
is really only one area at the moment which I would be 
inclined to ask for more information on this. 

A. Are you looking at the moment at -- 

Q. Now I am looking at Exhibit -68, and 
there is a spreadsheet at the back. 

A. That is on the last page? 

Q. “— 

A. Yes, I have that. 

Q. The various options have different 
end dates, and that appears in the header boxes for 
each column? 

Awsvlhat crsiirigh te: 

Q. Or start dates, I guess, that would 
be. In-service dates? 

A. That is the in-service date of the 
first unit, and, of course, it is the in-service date 
of the actual unit if it is a single option that we are 
looking at. 

Q,s4thevonty! difficulty Ivhavesis) | ifsfor 
example we take CANDU 6, you give an existing site 
value starting in the year 2003 and a new site in 2007, 


and I assume the reason for that is that it does indeed 
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take a few more years to obtain a new site and all that 
is involved? 

A. Yes. Well, we have assumed that in 
the case of a new site that it would take us -- first 
of all, we have to purchase it. Secondly, we have to 
thoroughly review the environmental impact of whatever 
the option is. And therefore, there is more time in 
that approvals process for a new site than an existing 
Site required. Then, also, we are assuming that a new 
Site would take longer to prepare for construction and 
at least a year more to construct. 

“That is just a basic assumption that we 
have made, to assume that the new site could possibly 
be more difficult, if you wish, to prepare than an 
existing site where Darlington was taken as an example. 

Q. All right. And in the -- excuse me. 
I'm sorry, Mr. Penn. 

If you could take out the materials 
provided by the Canadian Nuclear Association, the bound 
materials, and I am looking behind tab 2. This is 
Exhibit 520.29. 

A. Yes, I have that. 

QO. sFirsteoft all, I take it that the 
preliminary review you speak of is the second 


attachment to the accompanying interrogatory 9.2.118 
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there? 

Awe essP it tis. 

Q. The type face changes on it. 

A. Its format is in columns. 

Q. Yes. If we go to the back of that, 
the second last sheet of that -- 

A. Yes. That is table 4.5. 

Q. Yes, that is right.’ I see a similar 
although horizontal array of some of this information, 
and I am wondering if you could just Clarify the 
distinction between option No. 1 and 1B. They are both 
4 by 881 megawatt on existing site, in-service in 2005, 
yet they have different initial capital costs. 

PELs lSeacm® | 

A. Yes. That's described on page 7 of 
the document, .6, halfway down on the left-hand column. 
It says, and I will read it: 

Option 1B is the same as option 1 
except for a larger time interval of 
three years between the commissioning of 
the second and third units. épetiart 1B is 
included to investigate the feasibility 
of committing and building an integrated 
station in pairs of units. 


Q. Fine. Mr. Penn, the reason I brought 
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your attention to that Payette was the only place I was 
able to find where we had the same configuration on the 
same type of site where we could try to discern what 
the difference would be in capital cost simply by it 
taking longer or starting later. I see that the LUEC 
is higher for option 1B. From that am I correct in my 
understanding that nuclear capital cost escalation 
indices that you use for calculating these costs are in 
fact - at least in the early 2000s - rising faster than 
gene cae inflation, so the longer it takes to get to the 
station, the more it costs? 

I assume there are two factors at play 
here, that and the interest carry costs. 

A. Well, I don't have in my mind what 
the numbers are for things like escalation and discount 
factors in the first decade of the next Century..= Ft 
would be one of the factors. 

Another factor, of course, is the lack of 
continuity of the construction work-force, and that I 
think would dominate the issue. And Ordering of 
equipment, for example, would be another example of the 
increase of costs. 

OL. Mire Penns would it be possible to 
take the table you provided at the last page of Exhibit 


-68 where you broke out LUEC by the various components 
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for the various options, and express those - and I am 
not suggesting that you need do this today - but 
express those all at a common in-service date? And I 
would like to suggest that it would be most helpful, 
given Hydro's expression of a need date of 2010, late 
2009 to 2010, and my question would be if it would be 
possible to provide all of those at that date so that 
we are able to both contrast, for example, existing 
versus new site with a common date and also compare 
option costs at 2010 versus an earlier time so we can 
see to what extent time is a factor. Is that something 
you can -- 

A. I think I can help you now, given 
that we are not looking for accuracy in the third 
decimal place. 

Qn LAL Tinaght. 

A. The rule of thumb on this type of 
generating station, a nuclear station, is that the 
levelized unit energy cost would increase between .8 
and 1 per cent of LUEC per year. So that if you had a 
value at 2005 and you wanted it at 2010, and the LUEC 
at -- we look at the first column on the left, it was 
3.73 cents per kilowatthour, then going from 2005 to 
2010, you would have about .02 cents per kilowatthour, 


being 5 per cent of 4 cents. 
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Q. In fact, it would be -- 

A. It would be small. 

Q. .8 to 1 cent and you would in fact, 
in an actual calculation, compound it, correct? 

A. That's why in this table, and with 
the advanced light water reactors that I gave costs for 
in direct evidence, I didn't feel that it was necessary 
to normalize all these things because we know what the 
relationship is and it is not a big factor. 

OweeAbh inight‘c\Juststofbereléar, “the +38 
to 1 cent, you would compound that annually? 

Aw 90 8jct 0-H sper, cent. 

Ov! Per ent. Chm sorny.. 

And you would compound that annually. I 
know it is a very slight difference, but just so we are 
accurate if we are doing such calculations. 

A. I haven't compounded it annually. I 
just did it on a simple basis. I think that's getting 
too much finessing. 

Q. So if we just add up 1 per cent per 
year that is a good approximation? 

An aiesquyilteis. 

Q. With that I think we have the various 
sensitivities, perhaps with the exception of one. 


I had taken it from the information 
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provided, indeed the information in your pe AGi ary 
estimate table 4.5 of Exhibit 520.29, that you use an 
80 per cent nominal average capacity factor. Now we 
will come to the distinctions later, Mr. Daly, between 
capacity factor and capability factor, and so on. But 
if we wanted to change the Capacity factor 
Significantly, perhaps 5 or 10 percentage points, is 
there a sensitivity we can use for the various options? 

A. Yes, and it's provided in the ONCI 
document, Exhibit 43, where there are sensitivity 
analyses for all dominant parameters, one of which is 
the assumed capacity factor. 

Q. We will come to that. I take it that 
was provided in the context of 4 by 881, but you are 
comfortable applying that to the other options as well? 

A. Well, I would have to think about 
whether there is any reason for a different 
sensitivity, but off the top of my head I would think 
it is quite appropriate. 

Q. I am sure you can think of a 
different reason not using 80 per cent at this point ein 
time. 

A. We believe strongly that 80 per cent 
capacity factor is a reasonable assumption. 


It's interesting that in the United 
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States, for example, with improvements they are making 
in their designs and with much longer life of their 
fuel assemblies, that utilities and vendors alike are 
adamant that their capacity factors in the future will 
be higher. 

When we looked at advanced light water 
reactors, we stayed at 80 per cent because we felt that 
was the conservative thing to do, but they would have 
had us make it 85 per cent or more. 

Q. 80 per cent is not in fact your 
current median projection, is it, Mr. Daly, for the 
system? 

MR. DALY: A. For which units and which 
period of time? 

Q. I can see if it's that varied, 
perhaps we will leave that for a moment, I am going to 
come to a section in cross that deals with this and we 
come back and sort all that out. 

A. Just while I am on here, Mr. Poch, I 
would like to refer you also to some interrogatories 
which have been tabled which give some information on 
the variation of LUEC with capability factor. These 
are 9.30.2 and 9.30.3. So, I think these complement 
the ONCI information that Mr. Penn has referred to. 


Q. Fine. We will look at these perhaps 
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at the break before we come back to this. 

THE CHAIRMAN: Perhaps those should be 
given a number. 

THE REGISTRAR: 9.30.2 is .70; 9.30.3 is 
wid doe 
ar EXHIRET, NO«-. 520 7.0 Interrogatory No. 9.30.2. 
—~—EXHIBIT. NO. 520081 : Interrogatory No. 9.30.3. 

MR. D. POCH: Q. Now, just in terms of 
the evolution of your cost estimates, if we turn up 
Exhibit 577, our background materials, first volume, at 
page 1, we have provided an excerpt of the 
demand/supply option study. 

Mr. Penn, at that time in 1986 you were 
looking at seven types of reactors and configurations? 
First of all, do you agree with me on that? 

MR. PENN: A. We were looking at the 
Single-unit 300 megawatt station, that of course is 
CANDU 3 which is now upgraded to 450 megawatts. 

Q. Perhaps I could just refer the Board, 
at page 10 of our material I see a summary of options 
for Phase 2. 

A. Thank you. 

Q. Perhaps you could just confirm in 
fact that was the extent of your investigations or your 


considerations at that time. 
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I am sorry, that is the extent of the 
ones that you retained for Phase 2, so it would have 
presumably been broader in Phase 1? 

A. Well, this document, which is a 
system planning document, was produced in 1986, I 
HEIN ee and is the forerunner of the preparation for 
the Demand/Supply Plan, and Phase 2 was the more 
detailed work done on these retained options in the 
period of 1987/88, as I recall. As you can see, we 
dropped two options from the consideration. 

Q- Including the 1 by 300 AECL option? 

A. Yes. | 

Q. And if we look at Exhibit 3, Balance 
of Power, at page 14-32. Backup, in fact, to page 
14-31, this is a discussion of the CANDU options 
considered by the time we get to this document, this is 
after then the DSP you just referred to, and there 
were -- 

A. This was written, yes, after that 
Phase 2 study was complete. 

Q. We see at the bottom of page 14-31 
the rationale for selecting 4 by 881 which was styled 
option 11, and for not selecting option 12, which is 
CANDU 3, which is the newer 300 megawatt version from 


AECL; is that correct? 
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A. Yes. 

Q. So I take it when you did your 
analysis or when the system planners did their analysis 
here they were really only looking at two options. 

A. It appears that way. I am rather 
Surprised actually. 

Q. Is it your impression that there were 
some other options retained at that time? 

A. It was certainly my impression that 
the CANDU 3 at that time just was much too small a 
Capacity really for Hydro to seriously consider, 
because at that time the load growth was growing at 600 
megawatts a year. 

Q. Indeed it is rejected in this. I 
didn't mean to suggest to you that it had been retained 
beyond. 

A. I don't think the CANDU 6 was 
particularly bypassed at this time, but Clearly the 4 
by 881, given the large requirement in the next 
century, some 8,000 megawatts, if I recall, to the year 
2014, was an appropriate choice amongst Many other 
reasons Pforaité 

Q. Let's be clear, you say CANDU 6 
wasn't bypassed, but indeed options were considered 


including the 1 by 600 back at the time of the DSOS, 
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it's listed there we saw a few moments ago, and one by 
one these options are considered and rejected, are they 
not, apart from the 4 by 881? 

A. You are quite right. 

Q. So there was a narrowing-down process 
which is not atypical in environmental assessments? 

A. Yes. There was. 

Q. To arrive at your preferred options? 

A. Yes, there was. 

I suggest that I don't recall why CANDU 3 
was discussed in this document rather than some other 
option, but I'm sorry I just don't recall. 

Q. That is fine. 

And indeed, in 1988 if we turn up page ll 
of our background materials, Exhibit 577, this is an 
excerpt from what is Exhibit 68 in these proceedings, 
review of Ontario Hydro's draft planning strategy by 
the Electrical Planning Technical Advisory Panel which 
has become known has EPTAP. EPTAP only considered the 
costs you put forward, I take it, of 4 by 88L2 "That's 
what they focused on, in any event? 

A. Well, this particular committee, 
Technical Advisory Panel, which was constituted, I 
believe by the Minister of Energy, provided - and of 


course many other people provided at that time - 
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commentary on the strategy that led eventually to the 
Demand/Supply Plan. 

I cannot tell you whether this committee 
provided more than the 4 by 881 or not. I'm SOcry, 1 
don't know. 

Q. But indeed, if we just look at the 
excerpts we provided, on page 34 of their report, in 
the middle paragraph -- 

A. We are on page 12 now? 

Q. We are on page 12, that's correct, of 
our exhibit. 

They note that: 

To pursue the question of CANDU costs 
beyond the infSemation presented in the 
report we asked Hydro a number of further 
questions and the responses did not allay 
Our concerns but raised further 
questions. See appendix C. 

And I have provided appendix C. And they 
there express a number of questions, anyway, for 
example, under the planning costs below Darlington 
costs, projected costs for the new Darlington nuclear 
Station are now substantially higher than the costs of 
the generic nuclear unit used for planning, and they go 


on. 
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A. I'm sorry, where were you reading 
that last sentence? 

Q. Page 13 of our exhibit, immediately 
under the heading planning costs below Darlington 
costs. 

A. I thought we were on page 12. 

Q. I'm sorry. That was just where the 
reference to appendix C appears, in the body of the 
report. 

A. Thank you. 

Q. They were struck by the fact that the 
generic nuclear plant costs you were uSing, I guess it 
would have been called CANDU A, at that time were 
falling, yet Darlington costs were rising. 

Mr. Penn, do you agree that that was 
indeed -- or at least the Minister's response to that 
was to convene the Ontario Nuclear Cost Inquiry? 

A. I don't know whether it was this 
particular document that caused the Minister to call 
the inquiry, but we aise e vada welcomed that 
inquiry, and it did follow shortly after this document. 
In fact, the inquiry occurred in October/November of 
1988, and I think this, yes, this particular report was 
written in July '88. 


Q. Yes. 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22643 
Penn,Daly,King 
cr ex (D. Poch) 


A. But when I read this document last 
night there are considerable factual errors in it and I 
really don't know what the context of it is because we 
Start reading at page 34 and so I don't know. 

Q. It is an exhibit in the hearing, it's 
Exhibit 68, and you may want to have a look at that at 
Sane Soe 

A. I see. 

Q. In any event, it was - Seat EPTAP 
that the government convened the Ontario Nuclear Cost 
Inquiry; correct? 

A. Yes, it was shortly after. 

Q. And indeed, if you look on page 34 
still of the EPTAP report, there the committee in the 
last paragraph expresses concern. They were unable to 
verify accuracy, validity or reliability of your cost 
estimates, and perhaps we can have sympathy for them 
given how complicated these matters are. 

Of course, Mr. Penn you would agree that 
their inquiry wasn't just about nuclear costs; it was 
about electricity planning, it was in a sense analogous 
what we are going through here, they had to look at 
great number of Ha | 
fils S5aaym. | 


A. Yes, this was one of many issues that 
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they reviewed. 

Q. They say: 

In comparing options all costs should 
be included and should be on the same 
basis. 

A. Absolutely. 

Q. All right. So as time progresses we 
get to the ONCI report, and it is indeed ONCI updated 
somewhat and your submission to ONCI, which is I think 
Exhibit 43 in these proceedings, that is where your 
analysis of the LUEC, the nuclear option, is spelled 
out, I take it? And you rely on that and the Balance 
of Power, and I take it you rely on it with some 
amendments today? 

A. Certainly, the ONCI document is the 
most comprehensive review of costs that Ontario Hydro 
has ever done of nuclear energy, and it a2 based upon 
levelized unit energy costs, which while being 
developed in other countries at the same time was also 
developed at Hydro in late ban/eavaty '88, the process, 
and it was used in ONCTI. 


Q. And just one more question perhaps 


before we break. ONCI looked only at 4 by 881? 


A. Ses ito aidt 


MRO DeSPOCH: Mr.* Chairman, if it is a 
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convenient time for a break this is appropriate. 

THE CHAIRMAN: All right. We will break 
for 15 minutes. 

THE REGISTRAR: Please come to order. 
This hearing will recess for 15 minutes. 
sr 7Recess.at 11:38°a.m: 
---On resuming at 1455 a.m. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Be seated, please. 

MR. BULLOCK: Mr. Chairman, just before 
my friend Mr. Poch gets rolling again, I spoke with Mr. 
Johansen about a correction to the record for Volume 
128 from yesterday's evidence. Perhaps I could just 
read it in? It starts -- 

THE CHAIRMAN: Just a moment. Yes, go 
ahead. 

MR. BULLOCK: Page 22537, Mr. Chairman, 
and the errors are found in lines 23, 24 and 25. 

Just to give a little bit of the context, 
then, starting at line 19: 

Conceivably we could continue to 
repackage the fuel in an endless 
sequence, and yes, it would be possible 
to perpetually store the fuel. 


And the record presently reads: 
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All right, but we don't have that 
planned safely yet. 
And in speaking to Mr. Johansen that should be 
corrected, Mr. Chairman. We think that what happened 
was a couple of answers and questions were run 
together. So the record should read, Mr. Chairman -- 
Starting at line 22 perhaps would be a good place to 


Start. The record should read, line 22: 


"Question: awvaAll fights 
"Answer: But we don't have that 
plan." 
And then next question. 
"Question: And it would be stored 
safely? 
"Answer: Yes, safely." 
And then simply continuing on with the question: 
"Then you were talking about the dry 
auxiliary storage method?" 
THE CHAIRMAN: Can you confirm that, Mr. 
Johansen? 
MR. JOHANSEN: Yes. 
MR. BULLOCK: Thank you very much. Thank 
you, Mr. Poch. 


MR. D. POCH: Q. Gentlemen, just before 
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the break we weee about to look at the Ontario Nuclear 

Cost Inquiry, and you had agreed it only looked at the 

4 by 881 option. Could you turn up that exhibit? It's 
Exhibit 44, 

MR. PENN: A. Yes, I have it. 

Q. If you would turn with me first of 
all to the reporting letter, the first page, it is 
dated at the end of January, '89, and in it, it refers 
to the letters of October 19th, 1988 to members of the 
panel asking them to conduct the inquiry. 

So that is when this inquiry took place, 
between October 19th and January, '89 -- October 19th 
of ‘88 and January of '89? 

A? Thatiisiicorrect:. 

Q. And I have in my notes, and we can 
find the reference, that the bulk of the information 
they worked from was your presentation which is also 
provided to this Board as Exhibit 43, I believe, and it 
is dated November of '88? 

As «Yes, iitiis.syeActually) though,°'the 
panel - and I don't remember the exact number - but 
asked over 100 written questions, which were also part 
of the evidence. 

Q. Right. And those questions arose 


during your presentation? 
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A. Yes, they did. 

Q.- So the ONCI report came out 2-1/2 
months after your presentation? 

A. Well, what happened was that there 
was a whole series of presentations to the panel, and 
then subsequently Ontario Hydro staff took that 
presentation material and put it into regular prose. 

Q. All right. And so the exhibit here 
would have come out later in November, but your 
presentation was in the earlier part of November of 
'88, just so I have the chronology correctly? 

THE CHAIRMAN: Exhibit 43, is that right? 

MR. D. POCH: Yes, that's right, Mr. 
Chairman. 

MR. PENN: Yes, that's quite correct. 

MR. D. POCH: Q. All right. And the 
inquiry if we would just turn after the body of the 
report, so about several pages past page 102, the 
inquiry had principally a chairman, a member and an 
advisor, and there are brief bios provided there. Do 
you have that? It is about four pages past the end of 
the body of the report. 

MR. PENN: A. You are referring to the 
biographies of the panel members? 


QO. Yes? 
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A. Yes, I have that.- 

THE CHAIRMAN: Two advisors, if it makes 
any difference. 

MR. PENN: Yes, there were two advisors 
from EDF. 

MR. D. POCH: Q. Yes. And we have heard 
mention already of them in these proceedings. Just so 
we are on the same wave length here, Mr. Brooks was a 
past member of the National Energy Board and his brief 
bio indicates that hieeracereage waS primarily in the 
area of imports and exports of electricity, as we might 
expect. So he is a generalist, but indeed he was 
assisted by a member and the advisors who do have some 
special knowledge on nuclear costs; is that fair? 

MR. PENN: A. As far as I am concerned, 
Mr. Brooks was very knowledgeable of electric planning 
in particular, and I note in his biography that he was 
a Chairman of the Electricity Planning Technical 
Advisory Panel which reported to the Minister of Energy 
on July the 15th, Poes . 

Q. Yes. Yes. And Mr. Bowers is a 
retiree from Oak Ridge National Lab in the States? 

A. Yes. Mr. Bowers, Howard Bowers, was 
part of Oak Ridge National Laboratory for many, many 


years. 
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Q. Yes. 

A. He was one of the founders as a 
Physicist of the light water reactor designs. 

Q. pee Oak Ridge has quite a 
reputation, has a long history of being involved in the 
development of nuclear power in fact? 

A. It is one of the principal 
laboratories in the world. 

Q. Yes. And Mr. Moynet we have heard 
mention of. He is actually, when not chairing UNIPEDE 
and so on, employed by EDF, Electricite du France? 

A. Yes, he is. 

Q. You can confirm for me, can you not, 
that EDF is perhaps the most nuclear-reliant utzPity in 
the world? 

A. It generates about 72 per cent of its 
electricity from nuclear generation. 

Q. And they have quite an aggressive 
nuclear construction program which persists? 

A. Well, it is not an aggressive as it 
was, but it certainly persists. 

Q. It is waning, I take it, then? 

A. Well, like every where else in the 
world. People are caneennnarant on demand management 


is one reason. 
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Q. Okay. And this group, which I ‘will 
call ONCI, if I may use that as the noun, it did not 
look at social or environmental costs, and indeed, if 
we look on page 3 of the report it Says in the second 
paragraph: 

In proceeding to the substance of this 
report by the Panel, one should bear in 
mind that the mandate of the inquiry is 
relatively narrowly focused. 

And it talks about the observations of EPTAP concerning 
nuclear power costs, and they mention it is only one 
part of a bigger exercise of reviewing the strategy, 
making plans for meeting future electricity needs of 
the province. 

I take it that is your understanding; 
they didn't look at the other impacts and costs of 
nuclear or other options? 

A. Well, I don't have the letter of 
direction from the Minister to the panel. 

Q. Well, I can help you. I think at the 
bottom of this paragraph indeed they recite that Energy 
Minister Wong has said that: 

The broader social and environmental 
issues involved with electricity 


generation will be looked at separately 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22652 
Penn, Daly,King 
cr ex (D. Poch) 


in the planning process. 
“A. Yes. 

Q. All right. The nuclear cost inquiry 
did not hold open hearings such as we are having here? 

A. No, it didn't. 

Q. No. 

A. But it did visit widely within the 
province facilities, for example. 

Q. Nuclear facilities? 

A. And met with quite a number of groups 
and people. 

Q.- So is it fair concluding that this 
inquiry, composed as it was, had the opportunity to 
review Ontario Hydro materials, had the Opportunity 
presumably to compare it to some other materials they 
were familiar with, but didn't go through a process 
where they obtained large critical examinations of 
those costs from independent groups such as we are 
going through here? 

A. Well, if 1 recall the wording of the 
Minister's lerteniana the government's wishes at that 
time, it was that Ontario Hydro's costs. of future 
nuclear power should be reviewed by international 
Specialists in the field. It was narrowed to the fact 


that the Minister sought specialists' review as opposed 
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to public review. 

Q. And indeed, I think the specialists 
that assisted the chairman in that proceeding were 
indeed from two nuclear-oriented organizations, and 
they were in fact part of that inquiry? 

A. Well, by definition you have to be 
part of the industry to be a specialist, I would 
suggest. 

Q. Well, perhaps we will see about that, 
but just harkening back to my question, they weren't 
assisted by a critical analysis from independent 
Organizations or parties who are critical of the 
option; that is, aren't committed to the option? 

A. They certainly weren't assisted by 
people who were opposed to the option. 

QO. /That’ssright~ »They did their “inquiry 
over the course of approximately 2-1/2 months, as we 
said, and this report embodies their views, and I would 
like to take you to some of those views. 

First of all, though, Mr. Moynet sits on 
UNIPEDE -- and we heard from the cross-examination of 
Mr. Heintzman -- we saw UNIPEDE and OECD comparative 
analyses of costs for nuclear options. Both of those 
reports, the various reports that Mr. Heintzman 


presented, were from the same vintage. 
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Ll220545-m. | 

I take it in fact both of those 
Organizations or surveys would have relied upon Ontario 
Hydro in the main to provide the information on Ontario 
Hydro's costs. 

A. Yes. 

Q. So we shouldn't be surprised that 
there is some consistently between ONCI, UNIPEDE and 
OECD where Mr. Moynet, in at least two of those if not 
the third, would have received predominantly similar 
information from yourself? 

A. Well, we should be quite clear on 
this. That the OECD NEA Organization has membership of 
at least. 16,06 «20. countphes..s.1 personally attended 
such meetings. And UNIPEDE also has membership from at 
least a dozen countries. And they provide a service to 
the world community on an annual basis of updating cost 
information, in particular, both Operating and capital 
costs. And clearly they seek information from the 
major utilities in the world and we contribute. that,..as 
I testified earlier, we only recently received a 
request through external affairs to contribute this 
year. 

But I imagine that New Brunswick Power 


Commission and maybe Hydro Quebec are also asked to 
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give that sae of information. 

Q. All right. I am just suggesting 
then, the 4 by 881 obviously only being extant in the 
Ontario, all of those expressions of the cost would 
have been relying upon Ontario Hydro's expression of 
those costs? 

A. Yes, we give the costs that are 
current. 

QOOPPALP right os7Andsot1f Ll ishould tbe 
successful in raising some criticism of those costs 
then presumably any weakness in your cost estimate 
would be reflected in each of these cost estimates put 
forward by these bodies because they were reliant upon 
your costing. 

A. Well, I am very happy for you to be 
Critical. The whole point of the inquiry was to 
determine whether Ontario Hydro produced its costs ina 
complete and comprehensive ih ie i cnink <i you look 
at Exhibit 44 there is some comparison with other costs 
in the world to put it into context. 

CM Yes, I appreciate that. 

Let's just look at some of the findings 
of the Ontario Nuclear Cost Inquiry. If we could start 
at -- I think they are summarized starting at page 90, 


but I would like to direct your attention to page 92 of 
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Exhibit 44, 

A. Yes, I have that. 

Q. Now, I take it that in general the 
inquiry -- they had no problem with your LUEC approach 
to costing nuclear, first of all that's fair? 

A. That's quite fair. 

Q. They do note at the enumerated 
paragraph 4 on the top of page 93, there are other 
factors involved though if we want to look at a 
comparison. 

A. Well, absolutely. As I gave in my 
direct evidence, there are a number of characteristics 
- and cost is one of them - that have to be taken into 
account in a decision process. 

Q. Obviously they don't, as we spoke of 
earlier, venture on those points. But in the fifth 
one, the fifth enumerated Paragraph, they do make the 
point, do they not, that LUEC as a methodology for the 
comparison tends to de-emphasize major expenses later 
in time due to the discounting effect. And you would 
agree with that, I take it? 

Awe Welds). Io don'ts think» dit exactly says 
that. It says: 

The further out in time that an 


expenditure is made, the less is its 
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effect on the lifetime levelized unit 

energy costs. 

I think that's quite straightforward and 
correct. 

Q. I was taking my comment from the last 
sentence there. It says: 

This tend to de-emphasize the costs of 
such major items as large scale fuel 
channel replacement, decommissioning and 
used fuel disposal. 

I don't think de-emphasize is being used 
in the pejorative sense there, but you would agree that 
that is the effect of using LUEC comparisons? 

A. Well, all it's indicating really is 
that the costs of large scale fuel channel replacement, 
decommissioning and used fuel disposal relative to the 
total costs involved in building and operating plants 
right through to decommissioning over more than 40 to 
80 years is relatively small. That's all it's sev eage 

Q. They are pointing out, are they not, 
that one of the reasons for that is the discounting 
effect because those expenditures occur later in time? 

A. That's one of the reasons. But they 
are also small. 


Q. All right. 
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A. For example, the total costs of 
Operating our nuclear system for one year just in OM&A 
is about a billion dollars. 

Q. Right. And similarly, the 
refurbishment retubing of Bruce "A" is about a billion 
dollars; is it not? 


A. For all 


O.08 For all’ four? 

A. Yes. 

Q. And the number you gave me was for 20 
reactors; was it not? 

A. For one year's operation only. I am 
trying to put the costs into context. 

Q. I understand. 

A. We are talking about over such a long 
period of time expenditures that are in the hundreds of 
billions of dollars. 

Q. Yes. They gave the example here of 
the LSFCR. I take it that if fuel channel replacement 
has fs occur earlier in a unit's life, the LUEC would 
go up because of this time effect? 

You are assuming LUEC I think at year 30 
in your future options -- rather LSFCR at year 30. -If 
you knew now that it had to be done at year 15, for 


example, I take it that the LUEC would go up. 
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AmThative something ‘that maybe you 
should direct to Panel 10. | 

Clearly, if you were to retube early in 
life, then you are depreciating that amount of money 
over the remaining life which may be, say, 20, 20 to 25 
years. If you are retubing late in life, say at 30 
years then you are depreciating that similar amount of 
money over 10 years. 

I can't do in my head a comparison of 
those two circumstances and say whether doing it 
earlier in life means a larger percentage to levelized 
unit energy cost. 

Q. In fact, for some of your units, 
Since the time of ONCI there has been an acceleration 
of the date that you intent to do retubing, in some of 
the your existing systems? 

A. There has been relatively small 
changes in the life of the pressure tubes at Bruce "A", 
but I don't believe there has been any change in the 
LafeLofy Bruce? Unitw3y;rthat "s #111925 years, and Bruce 
Units 4, Pickering "B", 5, 6, 7, and 8, Bruce “BM, Sy 
6, 7, and 8 and Darlington are all up to 30 years. As 
I explained in my direct evidence, the years that are 
chosen to do the retubing are such that we will not 


have two units at the same site or one station being 
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done at the same time. So I don't think I agree, other 
than small changes, with you. 

Q. All right. Cin the next category the 
inquiry expressed its conclusions under is on page 93, 
discount rates and cost escalators. Would you agree 
reasee summation that they point out that a lower 
discount rate favours high Capital options like nuclear 
in a comparison, and that there are arguments for a 
higher social discount rate but they, in effect, 
declined to sit in judgment of that issue? 

I am looking at the second paragraph 
under that heading. 

A. I am afraid I cannot comment on 
social discounts rates. I am afraid I don't really 
know what that means. 

But I would agree with you that if you 
calculate levelized unit energy cost with a discount 
rate of 4 per cent and you do the same calculation with 
6 per cent, you would get different answers. 

Q. The higher the discount rate used, 
the more -- 

A. The higher the LUEC. 

Q. The higher the LUEC. 

A. Yes. 


Q. For a project which has a high 
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upfront capital cost as opposed to one with costs 
spread out over time? 

A. Yes. And that's why in ONCI 
sensitivity tests on discount rate was done in the same 
way aS capacity factors that we spoke of before the 
break. 

Q. You would agree with me that this 
ist-= 

THE CHAIRMAN: I should just point out 
that this whole matter was very, very extensively 
canvassed in Panel 2, and Mr. Cowan and others gave 
evidence about it. 

MR. D. POCH: Yes, Mr. Chairman, and I 
didn't propose to get into pedilsciiseion about discount 
rates and which one is appropriate here with Mr. Penn. 
I was just pointing out that the basis for the nuclear 
costing and ONCI's basis for the nuclear costing was 
taking the discount rate as given, though that inquiry 
did express the point that this was an important issue 
and they didn't venture into it. I can leave that 
point there. 

Q. Now, turning to the next category of 
nuclear station performance, they accepted what they 
described as convincing evidence to support an estimate 


of 80 per cent plant capacity factor for the 40-year 
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life span. And have I misunderstood something, Mr. 

Daly? I had thought that your evidence in chief was 
that you were no longer assuming 80 per cent as the 

median estimate. 

MR. DALY: A. Again, for which period of 
time and units are we talking? 

Q. Lifetime. 

A. Well, on a lifetime basis for the "A" 
stations we are targeting 75, and for the "B" stations 
and Darlington 80 per cent we are targeting. 

As I mentioned in my direct, yes, our 
current predictions are somewhat below that. 

Q. Right. So you have a target. 

AvumCorrect.. 

Q. And we will come to that in a minute, 
and you have a median projection and your saree 
projection is below 80 per cent. 

A. It varies from station LoMstat rons 
But generally speaking, the "A" stations we are 
currently projecting on a lifetime basis about 70 per 
cent of the "A" stations and close to 80 per cent*£for 
the "B" stations on a lifetime basis. 

Q. Do you have the actual number for the 
"B" stations? For your projection, not your target. 


A. The only projection that I have to 
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hand for the "B" stations, and this is just over the 
period 1992 to 2014, is 77 per cent for Pickering "B", 
and 79 per cent for Bruce "B". Those figures over the 
period 1982 to 2014 exclude our history and the history 
of both the "B" stations has been extremely good. 

So, effectively we are saying on the "B" 
Stations from the time of in-service, our current 
projection out to 2014 is to approximately 80 per cent. 

In this particular reference here we are 
talking about a future station. So our evidence was 
that although we have had some performance decline on 
the "A" stations which has caused to us reduce our 
targets and forecasts EHeres the "B" stations 
performance to date and projected is good. 

So the 80 per cent largely reflects the 
"B" station performance. 

OSMALI rights “Sotthen Tutake®it you are 
projecting 80 per cent for Darlington? 

A. For Darlington the only projection I 
have to hand is '92 to 2014, 78 per cent. 

Ooms 78%pero cent all wright’. 

And for future station you would still 
project 80 per cent then? 

A. I would still project 80 per cent 


based on the improvements we have seen in the later 
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designs and the improvements we would continue to plan 
for, for a future station. 

Q. You refer to that as a median 
projection in your evidence in chief. I take it that's 
true for each of the numbers you have just given me? 

A. Yes, yes. 

Incidentally, these are the numbers that 
are consistent with the DSP Update. 

Q. Yes. We will come to that ina 
moment, but we had noted an overall capacity factor 
implied by the materials provided for the Update that 
was somewhat lower. 

I take it what we would be seeing is the 
averaging effect of the "A" stations, the "B" stations 
and any future that are included? 

A. I'm sorry, I am not clear what -- 

Q. We had just taken - and we will come 
to this - but we had looked at the LMSTM Outputs or 
inputs, and we had noted numbers in the mid 70s, -and I 
take it that's the averaging effect of the lower "A" 
stations with the -- 

A igebhatyspeorrect Simin Eact, I don't 
recall if I quoted you the "A" station values, -- noy el 
don't think I did because you didn't ask me for the "A" 


station values. 
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The "A" station values, yes, when we plug 
them in they bring the average of the whole system down 
to about 75, 74/75 per cent. That's over the '92 to 
2014 period, "A" stations, "B" stations and Darlington. 

Q. Now, if you turn to page 16 of our 
materials. This came up earlier, and I wanted to get a 
Clarification here. We had taken you, and I guess this 
would have been Panel 2, we had taken Mr. Snelson, I 
guess, to this Interrogatory, 2.7.85, and you could see 
we have excerpted the transcript at page, 197 of our 
materials. 

*HEOREGISTRAR? © -Exhibit' 2.7.85 is .72. 
~~=-EXHIBIT NO. 2520072: Interrogatory No. 2.7.85. 

MR. D. POCH: Q. First of all, if you 
note at page 17, on the bottom line, Capacity factor, 
you had specified in the planning specification 80 per 
cent for the Pickering "A", Pickering "B", and Bruce 
"A", but there was no specification for Bruce "B" or 
Darlington "B". Can I take it that if we look above on 
Bruce "A" we see that there is a capability factor 
there provided and the spread for Bruce "A" was five 
points at that time. 

First of all, Mr. Daly, that spread for 
Bruce "A" between capability factor and Capacity 


factor, that would have been before there was a concern 
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about locked-in power at Bruce; is that fair? At the 
time you would have planned Bruce "A" you wouldn't have 
been planning on a locked-in power situation? 

MR. DALY: A. I am afraid I can't 
confirm that. 

That is a rather high spread. A more 
typical spread would be 1 to 2 per cent. 

Q. So then can we assume had you 
specified a capacity factor for Bruce "B" or Darlington 
it would have been somewhere between 80 and 84? 

[4-23.09 Dem ob] 

A. Yes, I think that's a fair range. 
Yes. 

Q. Now, we noted at the time to Mr. 
Snelson - of course, this is your area, which is why I 
am bringing it up again - the section we have 
underlined above that, where it's noted the values and 
specifications are meant to be Challenging targets. 

I take it that this answer about 
Capability and capacity factors would have been 
prepared under your supervision, Mr. Daly, this is your 
area? 

Asue Pant offitiwas eee mine 
and part of it was prepared by system planning because, 


you know, I am more familiar with the current situation 
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on the operating units and this interrogatory talked 
about the originally anticipated generation and so on, 
So we had to go back to system planning for the 
Originally anticipated values. 

Q. The discussion that occurred with Mr. 
Snelson at page 20 of our material, page 4398 of the 
transcript, Mr. Snelson indicated in response to Mr. 
Starkman's question about what is meant by challenging 
targets, and what we see at about line 17 is that the 
specification is prepared by the planning division and 
given to the design and construction branch to guide 
their design of the facility. 

I take it those specifications were not 
your median performance projection of the day. Rather, 
they were challenging targets, as Mr. Snelson says, 
aimed in the direction of - adopting Mr. Starkman's 
words at line 10 - aimed high to set a challenging 
target. 

Would you agree with that? 

A. I would agree that these targets do 
differ from our median forecast. Our median forecast 
may be higher and it may be lower, depending on the 
particular period, the particular units we are looking 
at. 


I have given you some examples where we 


Farr & Associates Reporting, Inc. 


Whillans, Johansen, ' 22668 
Penn, Daly,King 
cr ex (D. Poch) 


discussed some history where our median forecast, for 
example, for the "B" stations is higher, and we have 
seem some examples where the median forecast for the 
"A" stations is lower. 

So I accept what Mr. Snelson is saying 
here as a specification to be used by the designers and 
later on the operators as appropriate, and if design 
and operations do a good job you can come in high on 
the specification; if you have problems you can come in 
lower on the specification. 

Q. The point being though that they are 
set as challenging targets, not as median projections. 
You agree that as well? 

A. I think the median projection would 
tend to follow that. First, you set the 
specifications, and then you decide whether your median 
forecast is going to be exactly that, higher or lower, 
and you will modify that as you gain experience in 
operating the plant. 

Q. So your current projections with your 
current cost estimates for future stations are these 
kinds of specifications as opposed to median 
projections, is that fair, for the CANDU 3 and the 
CANDU 9 and the CANDU 6, for example? 


A. I think in the case of the future 
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Station our assessment at the time of ONCI, and remains 
today, is that 80 per cent is a reasonable median for 
the future station. 

We would expect to see specifications -- 
we have seen some of the specifications for some of the 
future plants which are slightly higher, and we 
indicated in ONCI a range around this, 75 to 80 per 
cent as I recall for the future station, and we think 
that still looks reasonable for a future station. 

Q. Okay. Can we just look at Future 
Station Design, the comments under that heading at page 
94 of Exhibit 44. Back to the ONCI report. 

MR. PENN: A. Yes, I have that. 

Q. Now, Mr. Penn, it is noted there in 
paragraph 2 that the panel, the ONCI Panel, contacted 
the AECB to inquire after a list of outstanding safety 
issues which might shed light on the magnitude of 
future station design costs. 

They obviously, I take it, could not get 
a list that goes out to HER certainty 40 years, and 
they say: 

There is uncertainty about design 
changes and associated capital 
expenditures that may be required during 


the decade preceding the future station's 
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assumed in-service date. Even more 

uncertainly exists about changes that may 

have to be made during the station's 
40-year life span. 

We know of no way in which undefined 
future regulatory safety requirements can 
be quantified in terms of cost. However, 
such requirements can only increase 
costs, not lower them. 

Would you agree, first of all, that they 
have recited the basis of the estimates you have 
provided, and would you agree with their observations? 

A. Well, the first comment I would like 
to make is that in my knowledge they did receive a list 
of=— 

Oanies:< 

A. --issues from the AECB. That is not 
related to the second part of the subject. 

I would agree that it is impossible to 
foretell the future to the extent that you know what 
the future costs are. The issue that arises is whether 
the provisions of future costs are reasonable. So it 
is a judgment. 

Q. There is another observation they 


make, though, that there is an asymmetry about where 
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these costs can go. They say: 
Such requirements can only increase 
“costs, not lower them. 

Perhaps you don't have to be that 
emphatic, but would you agree that it is not 
symmetrical? 

A. I would agree that it is reasonable, 
given our recent past histories in this world, that 
costs are more likely to go up than down. 

Q. And costs due to regulatory 
requirements are likely to go up as well? 

A. Yes. 

Q. Now, I understand that Energy Probe 
asked you for a list of all the ways that Pickering "A" 
would fail -- 

A. Maybe I should qualify that a sighs ihe 
bit. Where you are repeating a design concept as 
Opposed to a new one they are less likely continue to 
increase. 

OLY Able reoht. and I understand in 
Interrogatory 6.2.24, if my notes are correct, Energy 
Probe asked you to provide a list of all the ways that 
Pickering "A" would fail to meet the licensing 
requirement that was in fact applied to Parlington: eer 


take it that Hydro refused to answer that 
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interrogatory. That is your understanding? 

A. Well, I really don't know whether 
they refused or not. I would have to look up that 
interrogatory. I just can't remember all of them by 
number. 

Q. That's fine. Perhaps we will just 
give it a number so it will appear on the record. 

THE REGISTRAR: 6.2.24 will be .73. 
---EXHIBIT NO.9520.73:4 InterrogatonyoNos 19.27924% 

MR. DALY: Excuse me, Mr. Poch. Is that 
a. 67 ap 6.0K a; 72 

MR.) Diy POCH sh e0 ue Tt wise ay 6. 

MR... DALY: eA gebte 1 Seaoubaye Allright: 

Q. That's why I questioned whether my 
notes were accurate, to be frank. We will see if we 
Can find) ita. oo. 

In any event, Mr. Penn, perhaps in a 
little more generalized way then, it is certainly true, 
is it not, that the AECB has added numerous 
requirements, some quite expensive, to subsequent 
generations of reactors as you have built, and there is 
quite a difference between Pickering and Darlington, 
and some of that difference is because of AECB 
requests? 


MR. PENN: A. There is no doubt that as 
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the regulatory process and understanding of nuclear 
safety has evolved that the requests have increased. 

One of the fundamental issues in nuclear 
power in the future and the importance of 
pre-engineering and the importance of what is happening 
in the United States on what is called one-step 
licensing, and here in Canada where AECL, for example, 
is asking for a preview by the AECB is to ensure that 
to the largest extent possible prior to construction 
that the issues with regard to regulatory safety are 
largely settled. 

Q. But you don't have an AECB preview of 
the next 4 by 881, do you? 

A. Well, no, because the government 
decided that there should be a nuclear moratoriun. 

Q. Yes. 

A. We would have done, but we don't 
because of Spee 

Q. In fact, if you did that wouldn't one 
of the effects be that we would tend to lock in the 
design and the regulatory thinking to some extent 
earlier than we do in the current licensing process? 

A. Well, yes, but if there was any 
Significant issue that came up in Ongoing research and 


development that clearly was the subject of safety 
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concerns I am quite sure that it would have to be taken 


care of. 

Q. Well, if it was a minor matter I 
think I might agree with you, but wouldn't you agree if 
it is a major rethinking that would mean perhaps 
scrapping a whole project which is already well along, 
and there would be a large cost involved in that? 

A. I think that is speculative. If 
there was a major change it wouldn't necessarily mean 
scrapping the whole plant. 

Q. So you have just said, then, that if 
there were changes in regulatory thinking you 
presumably in that scenario would have to meet those 
changes even though you had gone through some kind of 
pre-engineering and regulatory assessment. So if that 
is the case, then, you wouldn't avoid this cost 
escalation due to regulatory escalation? 

A. Well, you would to a considerable 
extent because you wouldn't expect a wholesale series 
of changes during construction when you spent three or 
four years in going into every detail of the design. 
It doesn't sound credible to me that you could do all 
that and then still find yourself having made no 
improvements or progress in both sides assuring 


themselves of safety. 
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Q. I sense we may be talking at 
Cross~purposes here. It seems to me that what I am 
talking about is the progression over time of the 
regulators' insight and requirements, which creates new 
requirements, which increase cost, and I think you are 
talking about the costs of the regulatory process 
itself and ways to streamline that. 

Let's leave aside the streamlining of 
regulation for a moment. 

A. No, I was talking about any changes 
in design of a particular plant. I wasn't talking 
about a change in a process. 

Q. Well, Mr. Penn, you have agreed with ~ 
me, have you not, that there has been a to PE opm 
requirements by the safety regulator over time as we 
learn more? 

A. Well, yes, because there has been an 
evolutionary development of nuclear energy over the 
last 35 years. 

Q. Around the world, in fact? 

A. Yes. 

Q. And the AECB is cognizant of 
developments around the world? 

A. Yes. And I kind of hope that after 


all that time and after all that effort that we have 
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now got a pretty good understanding of what is 
required. 

Q. Well, sometimes O-rings fail on 
Challengers, too, Mr. Penn, and you would expect a 
regulator, when they become aware of a problem, to do 
something about that problem? 

A. Well, absolutely, but I don't expect 
progressive changes in regulation in a product that is 
close to maturity. 

Q- So you would expect to see a tapering 
off then of this progression of requests over time? 

A. Well, it is a personal view, but I 
would expect to see continuing vigilance because safety 
is paramount for everybody, but I wouldn't expect to 
see in a developed engineering design a continual 
progression of regulatory change at the same rate as in 
the past. That is a personal view, but that is how I 
see it. 

Q. Your cost estimates and the ones you 
gave to ONCI, then, do not assume a continuation of the 
escalation in safety requirements that we have 
witnessed to date? That is what you are Saying to me? 

A. In contrary, they assumed the same 
expenditure as would occur on Darlington station to the 


time that ONCI occurred-- 
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Ose Rights 
A. seni nye B84 


Q. They do not assume a new layer of 


requirements requiring new systems, for example, added 


on to the Darlington design to meet new safety 
concerns? 

A. Well, I don't know whether you can 
Say that or not because clearly if you are repeating a 
design and you have spent a large amount of money in 
settling a number of issues and then you assume that I 
am going to spend exactly the same money in constant 
dollars, not dollars of the year, so it has the same 
value on a future 4 by 881, it seems to me that you 
have the benefit of the past and you have taken care of 
any changes in the future, at least ina see eis 2 
way. 

Q. Mr. Penn, what it seems to me you 
have done is locked in the assumptions that pertain to 
Darlington, and you have ignored the possibility that 
over the intervening 10 or 20 years the AECB may come 
up with some new concerns -- 

A. No, we haven't at all. 

THE CHAIRMAN: Just a moment. Just a 
moment. 


I think this is getting to be 
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argumentative. I think the position Mr. Penn is taking 


is quite clear and that you don't agree with him is 


also clear, and I don't think you need to pursue it any 


further. 

MR. D. POCH: Mr. Chairman, I am still a 
little unclear on what Mr. Penn has said. I can 
understand we may differ on whether he should assume -- 

THE CHAIRMAN: If you want to ask some 
questions to clarify what he said, that is fine, but 
there is no purpose gained in getting into an argument 
with him. 

MR. D. POCH: Fair enough, Mr. Chairman. 

OR Mr. Penn, sthen; "to clarify, you have 
taken the level of regulatory requirement on Darlington 
and assumed it is going to be the same for the CANDU 
i Na oh lo ae hk Ua (Oy 

MR. PENN: A. We assumed, and it is 
Stated very clearly in ONCI and I can't tell you 
exactly where to look, but it states in ONCI that the 
same level of effort with regard to satisfying 
regulation and protecting public safety would be 
assumed for the 4 by 881, if we ever build one in the 
future, compared to Darlington. 

Q. If we just take the example sort of 


Pickering generation to Darlington generation where -- 
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obviously, an early example, we have heard evidence 
that you had to add a second fast shutdown system, for 
example? You have not assumed in your future station 
costs added requirements of that Nature, not 
necessarily a fast shutdown system but of that nature, 
new layers of safety because of a new understanding 
about risk? 

A. Well, we can't define what we don't 
know that might occur in the future, but I would say to 
you that the amount of money spent on safety analysis 
and discussions with the AECB and, if you like, meeting 
regulation on Darlington was far higher than any 
previous station we built. 

Q. All right. And we will return a 
bee later to this question. I will discuss with Mr. 
King about where we are headed in terms of our 
understanding of safety and how that may reflect on 
this discussion. So let's leave it there for a moment. 

ONCI pane at the top of page 95 not to 
include -- agree with Hydro's position, they say, that 
tax funded research and development costs should be 
excluded from the future station cost estimates. 

Let's just try in posing this question to 
think about two different kinds of investments in R&D, 


some that were tax funded and are sunk, and some that 
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Mr. Penn, would you agree that, though 


they: may be beyond your control future, avoidable tax 


funded R&D is a societal cost which is a cost of 


nuclear power? 
{22:2:50>pem.] 

A. ‘Yes. 

THE CHAIRMAN: You say avoided tax funded 
R&D? 

MR. D. POCH: Future avoidable tax funded 
R&D, and I am saying R&D specific to nuclear, of 
course. 

MR. PENN: I suppose I should ask you 
what you mean. Do you mean that Hydro would pay for 
all R&D? Is that how we are avoiding taxable R&D? 

MR. D. POCH: Q. No. I guess I am just 
asking a simpler question. 

If we want to take the total cost of 
nuclear power from a societal perspective, first ofall 
you would agree it matters not who pays for the Fen by 
definition if we are taking the societal perspective? 

MR. PENN: A. I think I agree. 

Osog Als Tight. 7s anequst Saying to the 
extent that R&D may occur in the future, or continues 


to occur, to the extent that that could be cancelled is 
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avoidable if we chose not to pursue the nuclear option. 
Would you agree that that is a cost of the nuclear 
option that should be counted in a societal tallying up 
of nuclear costs? 

A. I would agree that we have a national 
Canadian nuclear R&D program and that Ontario benefits 
from that program to likely a greater extent than other 
parts of the country, if that answers the question. 

Q. Well, I think you have agreed, have 
you not, that froma epaieest perspective, in tallying 
up the costs of nuclear, then you would want to capture 
those costs to the extent that they may be avoidable. 
Can you agree with that? 

A. Well, they could be captured, but we 
do national R&D for the good of the nation, for export, 
for encouraging our industry, for a whole economic 
series of reasons. This is out of my line of field to 
know what benefit it is specifically to Ontario's 
nuclear program. 

©. yMovingponitolcapitalicostst) ican I 
paraphrase ONCI to say that they accept your estimates 
and they note they are based on past experience, 
especially Darlington. In general the report is based 
predominantly on your experience with Darlington? 


A. Well, a capital cost estimate in ONCI 


Farr & Associates Reporting, Inc. 


24 


a0 


Whillans,Johansen, 22682 
Penn,Daly,King 
cr:*ex *(D. "POCch) 


was used, the Darlington cost as the base. And the 
update that we have given in this hearing, which we 
referred to I believe yesterday -- 

THE CHAIRMAN: Is that the preliminary 
review you are referring to? 

MR. PENN: No, it was a document that was 
in CNA's material. 

MR. D. POCH: Q. So that would be the 
first document behind tab 2, which forms part of 
Exhibit 520.29? 

MR. PENN: A. That's correct, yes. 

Gneoruand ey I don't have the exhibit 
number on this marked down here, but it was 
Interrogatory 9.2.118 and the document I have just 
referred to is entitled: Cost Update for Future 4 by 
881 Megawatt CANDU Nuclear Generating Station, An 
Update of ONCI Chapter 16 and 36, Exhibit 43. 


What that document does is it takes into 


account basic increases in Darlington since 1988 that 


would be expected to be similarly associated with a new 
4 by 881 megawatt in the future, recognizing that 
Clearly we would have learned from our generator rotor 
problem and that we certainly wouldn't repeat a problem 
with the primary heat transport circuit. 


Q. If we just look table 1, which 
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appears on page 3 of that material, do you have that? 

A. Yes, I have table l. 

Q. All right. And what you have done 
there is you have taken the first column which is what 
you gave as reported in ONCI, you brought it to 1991 
cents per kilowatthour to be a consistent basis with 
your current estimate in the second column? 

A. Yes, retaining the in-service date of 
2002. 

Q. And so one of the differences between 
the set of columns, the second set of columns and the 
third set of columns is the in-service date. And I 
take -- 

A. Plus these other changes in the base 
cost of Darlington. 

Q. And those changes are recited on page 
2 at the top; is that right? These are changes which 
you indicate have a potential for reducing Capital 
costs? 

A. Those lists from A to J are the 
results of studies we did prior to the nuclear 
moratorium on new plant in our schedule cost reduction 
study, which we did not credit in the costs given in 
table 1 at all 


The changes in costs are given in table 
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2, those being that the levelized unit energy cost has 
increased by 8.9 per cent because of Capital cost 
increases seen in Darlington, that in our judgment 
wouldn't necessarily be avoided next time, and a 2 per 
cent increase in OM&A which is the result of the level 
of OM&A expenditures that we have an increased to since 
1988, and a reduction in fueling costs due to obtaining 
fuel, uranium in the future from Saskatchewan, and 
secondly, the used fuel disposal facility in-service 
date changing from 2015 to 2025. So the net increase 
in LUEC is ee Pe per cent. 

THE CHAIRMAN: I am not sure I 
understand. Looking at table 1 you have in the first 
set of figures as reported in ONCI and the second set 
is ONCI assumptions in-service 2002, current economic 
indices, and then the percentages of the various costs 
change. Is that because of the in-service date change? 

MR. PENN: It's partly, Mr. Chairman, but 
it's also partly due to changed economic indices in the 
future. 

THE CHAIRMAN: And then the third set of 
figures incorporates your Darlington experience to 
adjust the costs again. Is that the way it is done? 

MR. PENN: Yes, and a further change in 


the in-service date to 2005 from 2002. 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22685 
Penn,Daly,King 
cr ex (D. Poch) 


THE CHAIRMAN: All right. 

MR. PENN: This is all summarized ina 
very simple way in the introductory comments on page l. 
I will just read from the second small paragraph: 

The updated levelized unit energy 

costs of 3.7 cents per kilowatthour in 

'91 dollars replaces the LUEC of 3.0 

cents in 1988 dollars reported in ONCI. 

The 1988 ONCI value is equivalent to 3.5 

cents per kilowatthour in '91 dollars. 

So that, in essence, the real increase in 
LUEC due to the changes that are shown in table 2 are 


-2 cents per kilowatthour, the other differences being 


changes in economic indices. 


THE CHAIRMAN: All right. 

MR sD. 2POCH: SVQ? SOP i rst’o£f<all}- Fm 
sorry, the percentage expressed in table 2 there are 
percentages of the total LUEC, not of the sub item. 

So, for example, capital cost, 8.9 per cent, that's the 
etrect ithas/on total, UEC,” the change; as opposed to 
just on the sub amount? 

MR. PENN: A. That's correct. 

Ose LE would be a higher figure as 
expressed as a percentage of capital cost? 


Poprir tninkwit= would be. 
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Q. And if we turn in Exhibit 44, the 
ONCI report, to page 26, we see a discussion of Capital 
cost there. Mr. Penn, dry capital cost is the dominant 
cost for nuclear; correct? 

A. This is an exhibit 43, is it? 

Q. 44, which is the ONCI report. 

A. Page 26, thank you. 

Q. Yes. 

A. The dry capital cost is the dominant 
cost, yes. 

Q. About two-thirds of your -LUEC? 

A. Well, I think in my testimony -- 

Q. You said 63.8 at page 62 for initial 
Capital as opposed to 72.7 total Capital. 

THE CHAIRMAN: If you are looking at 
table 1, that's not the figure -- am I wrong to look at 
table 1 to see what the percentage is? 

MR. D. POCH: I'm sorry, Mr. Chairman? 

THE CHAIRMAN: Table 1 of this recent 
update. 

MR. PENN: I think that's an excellent 
indication. 

THE CHAIRMAN: It says it was 48 per cent 
back in ONCI days, 49 per cent, now it's 58 per cent. 


MR. D. POCH: All right. 
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Q. Mr. Penn, perhaps you can just 
reconcile for us then those figures and the ones you 
have given us at page 62 of Exhibit 519. 

THE CHAIRMAN: Could we stop now and 
adjourn until 2:30? 

MR. D. POCH: Yes, thank you. 

THE REGISTRAR: Please come to order. 
This hearing will adjourn until 2:30. 

---Luncheon recess at 1:03 p.m. 
s--Ongcesuming jat .2:30)-p imi 

THE REGISTRAR: This hearing is again in 
session. Be seated, please. 

MR. D. POCH: Mr. Chairman, earlier today 
I referred to an Energy Probe interrogatory 6.2.24 and 
it was assigned No. 520.73. I am informed that the 
proper interrogatory reference is to 9.2.24. 

So perhaps Exhibit 520.73 should remain 
the number and it would assigned to 9.2.24. 

THE CHAIRMAN: Do you have that, Mr. 
Lucas? 

THE REGISTRAR: Yes, I have that. 

MR. D. POCH: Q. Gentlemen, we were 
about to look at the Ontario Nuclear Cost Inquiry's 
considerations with respect to capital cost, and I had 


put a number in your mouth, Mr. Penn, of what capital 


Farr & Associates Reporting, Inc. 


24 


Z5 


Whillans,Johansen, 22688 
Penn,Daly,King 
cr ex (D. Boch) 


costs represent as a per cent of total LUEC and I said 
variously 72.7 for total capital and 63.8 for initial 
Capital and the Chairman noted a different number in 
the material provided in table 1 of Exhibit 520.29. 
And he noted a number in the range of 48 or 54. 

Can we just make sure we are all talking 
about the same thing here? 

MR. PENN: A. Yes, thank you, Mr. Poch. 

. We were referring to page 62 of Exhibit 

59 and Mr. Poch had noted the initial Capital cost was 
63.8 per cent of total levelized unit energy costs. 
And table 1, if you look in the third double column, 
and below the first horizontal line you will see to the 
left, total initial capital costs, and in the third 
column you will see the same number, 63.8 permicent.: — 1 
think probably, Mr. Chairman, you had picked up the dry 
Capital cost. 

THE CHAIRMAN: No, I picked up the total 
Capital cost. That was the modifications, 
decommissioning and -- 

MR. PENN: I see. Yes, sir, I 
understand. 

THE CHAIRMAN: I was looking at it too 
quickly. 


So 63.8 is the figure that we are talking 
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about. 

MR. PENN: Yes, and it is it's the same 
number as in my direct evidence. 

MReeD. POCH:21O8%8Mrs Penn, just to be 
completely clear then. That is up from the 54.2 as 
Lae in ONCI, which when expressed in '91 dollars 
with new escalators, I assume, it would be 60.5? 

MR. PENN: A. That's correct, Mr. Poch. 
And the reason, of course, that those numbers have an 
increased from 54.1 to 57.9 is because, as it's 
explained in table 2, the major increase is in the 
Capital component and we have an offsetting component 
in fueling costs. 

Q. I understand that, and I was actually 
just looking at the different, just in moving it from 
88 cents per kilowatthours, the ONCI numbers, to the 
Same ONCI numbers expressed in '91 cents per 
kilowatthour, I was intrigued that total initial 
Capital cost went from 54.2 per cent to 60.5 per cent. 

THE CHAIRMAN: Where are we looking now? 

MR. D. POCH: Q. I am looking at the 
first two sets of oun first two pairs of columns 
under percent total, totaliinitial capital, and it was 
594.2 in '88 cents per kilowatthours as reported in 


ONCI, and then the ONCI estimates with the same 
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in-service, 2002, as ONCI assumed, but expressed in ‘'9]l 
cents per kilowatthour, 60.5 per cent, and so that's 
what I was looking at. 

I take it then there is more going on 
there than simply a change in the dollars we are 
expressing, because we have seen a change in the 
composition of the eer and is that due to changed 
assumptions about escalators? 

MR. PENN: A. Well, that's the only 
change that it should be due to. 

There aren't any. changes in the design 
estimated costs between the first two double columns. 

DR. CONNELL: It could be a change in the 
discount rate between '88 and ‘91. 

MR. PENN: Well, there certainly is, Dr. 
Connell. 

DR. CONNELL: That might affect the 
percentage figures. 

MR. D. POCH: Yes. And I should have 
been clear, escalators and discount rate of aac both 
are used to go forward and back. You don't use one 
without the other. 

THE CHAIRMAN: Wasn't the in-service date 
Changed, too? 


MR. PENN: No, sir: 
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THE CHAIRMAN: It wasn't. 

MR. PENN: Not that I recall. 

The median estimate in ONCI, I think, was 
2003. 

I didn't personally calculate these 
numbers so I can't offer any more advice on them than 
what I have. 

MR. D. POCH: Q. What I am suggesting 
then is, the change we have seen, for example, in total 
initial capital, to your -- I'm sorry, moving from ONCI 
to your current estimate, you have expressed it here as 
being the change, for example, 60.5 to 63.8, but there 
in fact has been another and Significant change due 
different assumptions about, we can presume, escalation 
and discount rates, amongst other things. 

MR. PENN: A. Yes. Well, as I mentioned 
before lunch, if you go to the introduction passage and 
look at the second paragraph, you will note that in 
changing from '88 dollars to '91 dollars and with the 
necessary financial indices changing, one or another, 
that is worth -- let's put it this way, the 1988 ONCI 
value is equivalent to 3.5 cents per kilowatthour in 
L99iedollars;esommutseworthuhalf a Cent 
[2:40 p.m. ] 


Q. All right. While we are on this 
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table, Mr. Penn, just looking at the bottom line, just 
leaving aside the change between the two reported ONCI 
estimates, one in '88 and one in ‘91, Just looking at 
the change between the ONCI expressed in '91 dollars 
and your current estimate, you show a 7-1/2 per cent 
increase, and that is with the change of in-service of 
three years, from 2002 to 2005? 

A. Well, it is that plus the increase in 
cost, the base cost of Darlington-- 

On Rught. 

A. --that we have noted below of another 
8.9 per cent equivalent on LUEC. 

Q. Yes, you have netted out the various 
changes below, and that accounts for the full 7-1/2 per 
cent, and I am wondering where the 1 per cent per year 
we would expect to see from your earlier ballpark scale 
you provided us, because I would have assumed there 
would be 3 per cent just because of the change in 
timing. 

A.) Weld wae per céenthofals=1/ 26ais2%09 . 

0.60 Well..°.% 

AL, Orads ote .009? 

Q. Well, I just assumed, Mr. Penn -- 

THE CHAIRMAN: 3-1/2 being the LUEC 


figure, is that what you are saying? 
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MR. PENN: Yes, and would you take 1 per 
cent per year for the in-service of -- about .8 per 
cent actually, per year for three years. So it is like 
2.4 per cent of 3.47, ana 2.4 per cent of 3.47 is about 
~06, I sthink:. pilsn*tgrt? 

MR. D. POCH: Q. So, Mr. Penn, are you 
Saying -- 

MR. PENN: A. Sorry. It's the second 
decimal figure we are looking at. 

Q. You are saying that round off, what 
have you, it is included in the 7-1/2 per cent? 

A. Oh, yes. Now, these have been 
calculated using the full computerized model that 
System planning has developed. I gave you a rule of 
thumb that allowed you to avoid doing that sort of 
calculation. 

Q. Okay. I appreciate that. I am just 
noting then that for this three year change and because 
of whatever we have learned in the three years since 
the ONCI estimates, hee Or four years-- 

A. Yes. 

Q.  --the total change amounts to 7-1/2. 
So the rule of thumb, if you will, has been exceeded by 
more than 100 per cent in this instance? 


A. Well, the rule of thumb only applies 
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to a change in the in-service date per year-- 


Q. Yes? 

A. --assuming no other change-- 
OMTeYes’. 

A. --in the situation at all. 


Q. I understand that. So that is what I 
want to clarify. Your rule of thumb doesn't take into 
account changes in scope, changes in assumptions? 

Aw’ Notrat “alll: 

Q. It's just the timing effect? 

Aw Exactly 

Q. Now, looking at this initial capital 
item, which we have agreed is the Majority "of-cost: and 
looking at what ONCI said about it, they look at this 
starting at page 26 of their report. Perhaps you could 
turn that up? This is page 26 of Exhibit 44. 

A. Yes, I have that. 

Q. And if we just look at the initial 
Capital cost, Dry, which is the first figure roughly 
half the cost of your LUEC-- 

A. Yes. It is just a little more than 
half, actually. 

Q. Right. --they accepted your 
suggested or maybe they altered but they took-ae?rs per 


cent reduction from the then current estimate for 
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Darlington. I am looking at the bottom of page 27 
here. You assumed in your submission to them, I think 
it is fair to say, that you would reduce costs by 13 
per cent from the then current estimate of Darlington? 

A. That was correct, and it was a 
function of pre-engineering, it was a function of 
constructibility changes, it was a function of using a 
computerized, three-dimensional data bases, and 
changing work schedules and many other things. 

Q. All right. In fact, Mr. Penn, they 
help us here a little bit. The paragraph above that 
refers to: 

For the existing site Hydro estimates 

a reduction of five per cent in permanent 

materials costs due to design 

standardization, control of changes 
during construction, and reductions in 
construction material. 

In fact, though, Mr. Penn, to the extent 
we are now talking about guneenine other than another 
Darlington 4 by 881 some of that economy wouldn't be 
there, fair? We wouldn't be looking at a standardized 
design that you have constructed? 

A. Are you talking about other options 


other than 4 by 881? 
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Q. Yes. Yes, that's right. 

A. They certainly wouldn't-- 

QO. p Alle right: 

A. --be able to attribute the same type 
of cost savings, no. But they have different 
characteristics. 

Q. And they said of the 13, 8 per cent 
is due to estimated productivity gains. Is that on the 
assumption that as you build more similar units you can 
speed up the process? | 

A. Well, they are referring to some 70 
constructibility studies that we performed in the 
schedule cost reduction study. For example, one of the 
Major ones was the way we would build the vacuum 
building if we built a 4 by 881 again, and we found 
approaches that would save significant time and money. 
So this being classed as a productivity gain, for 
example. 

Q. Just harkening back to the 5 per cent 
for a moment, they refer to control of changes ateins 
construction. Could you tell me what a jumper is? 

A. I'm not sure where it is referred to. 

Q. «They, don*t=refer tovitpocand’I°was 
asking you what the term means. 


AY Ohne Well, woudids youRlikedt aay 
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I think Mr. King can explain that Eul bye 

OveeMrs King? 

MR. KING: A. It is a temporary change 
in design or it is a permanent change which has not yet 
gone through the full process of being built and all 
the drawings updated to reflect as built. 

Q. So the jumper is actually the 
temporary documentation reflecting a change in design 
that has yet to be sort of typeset and put in a binder, 
if you will? 

A. There is a whole book, a jumper 
record book, which keeps track of all these temporary 
Situations. 

Q. All right. Would you turn with me to 
Exhibit 525, which is Nuclear Power Hazard Report, it 
has been styled and the subtitled is, A Review of 
Ontario Hydro and AECB Information on Selected Hazards 
at Ontario Hydro's CANDU Nuclear Generating Stations. 

I don't think you or the AECB used the word "hazard". 
That's ours. 

Do you have that, Mr. King? 

A. Yes. 

Q. I am going to take you to page 19. 

Now, I am taking you here at this time 


really just to get the numbers, but in fairness to you 
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the comment is made in leading up to these numbers that 
the AECB has expressed significant dissatisfaction with 
the maintenance situation and the number of jumpers, is 
that fair, that they have been dissatisfied with that? 

A. You are reading from the -- 

Q. I am actually reading from the prior 
page, the lead-in. 

A. Page 19? 

Q. At the bottom of page 19, yes. 

THE CHAIRMAN: Would you read that again, 
please? I am just not sure I can find... 

MR. D. POCH: Under 2.1, Maintenance. 

THE CHAIRMAN: What page? 

. MR. D. POCH: Page 19 of Exhibit 525. 

THE CHAIRMAN: I'm sorry, I was looking 
Abs: as 

MR. KING: Which sentence were you 
referring to? 

MR. D. POCH: Q.' Basically, the general 
thrust of the paragraph -- and I am not asking you to 
necessarily agree with every sentence, but the basic 
thrust of the paragraph is that the AECB has been 
quite dissatisfied with the maintenance situation as 
evidenced by the number of jumpers, and that 


dissatisfaction extends into 1991? 
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MR. KING: A. In some of the AECB's 
annual reports on various stations they have expressed 
in the past some dissatisfaction with jumpers, with the 
number of jumpers. 

Qfoe right. weThisereport).Mne»Chairman, it 
is actually a background piece to assist some of our 
experts who are preparing much more detailed analyses, 
but - and this is really almost a survey piece - but it 
looked at '89 and 1990 occurrences and information from 
the record that was available. 

So, Mr. King, in the last year that this 
report analyzed, 1990 -- or I'm sorry, for the two 
years it noted that Darlington had over 2,000 jumpers, 
as many as for the other four stations combined. 

So would you agree that the great many 
jumpers there are indicative of a significant number of 
design changes? 

t Ate Novethatt isi notwindicativesoc£t thateat 
all. You have to understand how they use jumpers in a 
station which is under construction. 

If I could give you a good example from 
Darlington is when you are bringing on units, let's say 
Units 3 and 4 right now. Prior to them being critical 
one of the things you do in commissioning a control 


room, for example, and you have a sequence of events 
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recorder in the control room, which is computer-driven, 
which takes signals from throughout the plant, various 
alarms, status of electrical equipment throughout the 
plant, when you are commissioning that computer you- 
don't want it to be in an alarm state all the time. 

In fact, you have not finished the 
construction of some of those aspects of certain 
systems which would ultimately lead to an alarm in the 
sequence of events computer. 

So while you are still building those 
systems you jumper out those inputs to that computer 
because you don't want to be in an alarm state all the 
time. So in fact that one reason at Darlington for 
each of the Siealeione not yet fully in-service-- 

O2 ¢Bache oft hein ts, 

A. --would lead to 10s of dozens of 
jumpers, and it has nothing to do at all with the state 
of design changes. It has not been fully built yet and 
they jumper out certain things to allow construction CO 
proceed. 

Q. Mr. King, the AECB wouldn't be 
worried about that kind of jumper, would they? They 
would understand that is a necessary jumper and ETULY a 
temporary one for a temporary design change? 


A. I am not aware of the AECB being 
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dissatisfied with the number of jumpers at Darlington. 

Q. All right. Are you aware of them -- 
as I think you just gave evidence, they were 
dissatisfied with the number of jumpers in past years. 
Are you aware of them being dissatisfied with the 
number of jumpers at your other units? 

A. Well, as I think I indicated, I am 
aware in some past some AECB annual reports that they 
have indicated dissatisfaction with the number of 
jumpers at some stations. 

Q. And there are hundreds of jumpers at 
these other SLM thHe according to this report in the 
"89/90 time frame. 

A. Oh, no. I was just referring to -- 
you brought up the subject of Darlington, Suggesting as 
in this Exhibit 525 that LSeltrus tind i cative jaas ait 
Says in here, of the degree of Start-up problems 
experienced at Darlington, and I am saying that is not 
Crue cat gall ¢ 

Q. What are all the hundreds of jumpers 
that the AECB has expressed dissatisfaction about at 
the other stations? Are they just temporary changes to 
accommodate testing, or are they jumpers evidencing 
changes in design which have yet to be formally 


incorporated in the documentation? 
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A. I gave you a description of those two 
types of two classes of jumpers. 

Q. Yes. 

A. And yes, by definition they could be 
temporary changes or changes which are permanent but 
not yet fully into the whole documentation system. 

Q. Of the 2,000 or so jumpers there with 
respect to Darlington, approximately how many of those 
would be for changes in the bee that aren't of the 
category you just spoke about, these temporary testing 
jumpers? 

A. Oh, I have absolutely no idea. I 
know there is a large-- 

Q. Would it be -- 

A. --number of them-- 

Q. Would it be -- 

A. r--in the.category»thats1 <-~ 

THE CHAIRMAN: Just let him finish, 
please. 

MR. KING: --a large number of them in 
the category similar to what I described. 

In fact, when you are building multi- 
unit Sion and you have some common services 
throughout those four stations, typically if you are 


running two and two of them aren't running, and let's 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 227038 


Penn,Daly,King 
er ex (D. Poch) 


go to another example of a piping system, you have to 
blank off the piping such that you can maintain a 
pressure integrity on the operating stations, a blank, 
a physical, metal blank which is inserted into a Piping 
system, that is a jumper. 

MR. D. POCH: Q. I appreciate that, and 
you have made that point well, and I am asking you now 
are we talking about -- of the kind of jumpers we are 
concerned with here - that is, jumpers evidencing a 
change in design - are we talking about there being a 
handful or are there 10s or dozens or are there as many 
as a hundred perhaps at Darlington? 


MR. KING: A. A hundred in what 


category? 
Q. In the category of changes to design. 
A. I would assume that there would be -- 
if you want to use the word -- I wouldn't be Surprised 


if there was a hundred, but the hundred changes in 
design may well be very minor-- 

Q. Fair enough. 

A. --changes in design. 

Q. Mr. Penn, that is your understanding, 
that there could easily be in excess of 100? 

MR’. PENNS ALS ay don tthink=P have” the 


Knowledge to tell you, Mr. Poch. 
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Q. All right. 

MR. DALY: A. I think, Mr. Poch, you 
could get a feel for that number by the difference 
between the Darlington number and the numbers shown for 
the other stations, the mature operating stations. 
That gives you a feel for those that are unique to the 
start-up condition. 

Q. And just to be clear, then, that is 
the difference between the 2,000 figure for Darlington 
and the figures offered there for the others ranging 
from 246 up to 1,081? 

A. That has been a typical sort of 
experience. As Mr. King says, when we start up a 
Station there is typically a large number of jumpers 
Placed during the construction process, and we would 
expect it to come down to values typical of a mature 
station. 

Q. And just so we understand, if there 
are these values typical of a mature station, which are 
in the several hundreds, if I can -- 

A. Typical but not satisfactory to us. 
We are still trying to get these values lower also. 

Q. And if there are say, for example, 
246 such jumpers outstanding at Patekering oot hat 


isn't the sum of all jumpers over the life of that 
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station to date; that is how many happen to be 

outstanding right now and there may have been other 
generations of jumpers, if you will, that you have 
Satisfactorily incorporated in your documentation? 

A. That's correct. 

Q. All right. And those would tend to 
be of this category "design changes" as Opposed to the 
other category that Mr. King was talking about? 

A. I couldn't give you an exact split, 
but some would be typically -- if you are making a 
change, the change is put in on all four units. So 
there 1s a period of time until the change is fully put 
in on all four units, and during that period of time 
the jumpers are placed. 

Q. Okay. And so I take it from your 
evidence, Mr. Daly, that this is an Ongoing process, 
that there are constantly design changes being made, 
some minor, some affecting only one unit, some 
affecting more, a that it is not a one-to-one 
relationship with the jumpers, but that is a kind of an 
index which demonstrates how that carries on through 
time? 

A. Well, there are design changes on an 
ongoing basis. It varies from plant to plant. 


We discussed, with I believe it was the 
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CNA, backfits, and we have had typically more backfits 


to our older stations than we have had to our "B" 
stations. 

So it varies a bit from station to 
station. 

[3002 pam. 4 

Q. All right. So while you could try to 
control changes during construction, for example, as 
you say you were going to try -- you will be 
successful, or at least you said to ONCI you would be 
successful in doing, there are inevitably going to be 
changes at the existing plants and presumably that 
would affect the new plant as time marches on. 

A. There will be changes for a variety 
of reasons, some regulatory and some improvements. 

Q. Okay. Now, just in terms of these 
trends which you adopted, the 13 per cent reduction, 
and that ONCI accepted based on the various factors you 
have spoken of, Mr. Penn, and they have listed, if we 
were talking about major -- now I am speaking about 4 
by 881, but if we were talking about 4 by 881 with some 
Significant design changes, major design changes, a 
separation of some of the common safety systems, or a 
design basis earthquake several-fold higher than the 


current, for example, those kinds of changes then 
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would, I take it, imply that we couldn't assume these 
kinds of reductions in future. 

MR. PENN: A. Well, the cost that we 
Speak to ONCI about, and which they accepted, was for a 
specific design. 

Obviously, if you made a different 
assumption, and I can see no basis for your 
hypothetical assumption, you would come up with a 
different answer. 

There was an enormous amount of 
information and detail behind these things. We had the 
whole of the Darlington design for a start off and then 
we had extensive other design details and analysis. 

The answer to your question is res but I 
think it is a totally specious question, if: you’ will 
excuse me. 

Q. I'll excuse you. 

ONCI didn't evaluate these kinds of 
technical questions about what will be the requirements 
imposed on future plants out in the future. They 
didn't purport to examine that: they were just looking 
at the costing of the plant as you envisaged it; fair 
enough? 

A. They examined the nature of the 


detail of, for example, a vacuum buriding tthat I 
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mentioned. They reviewed the nature of the shared 
fueling machine situation. 

They could hardly review the cost of a 
project without knowing what it is that we are costing. 

Q. They didn't review the acceptability 
of the DBE you used in designing Darlington. That's 
way beyond their mandate? 

A. I'm sorry, I didn't hear what it was 
that they didn't -- 

Q. ONCI didn't question the assumptions, 
for example, what the design basis earthquake of 
Darlington is or whether it should be the same in 
future. That is a very technical safety matter they 
didn't look into. 

A. Well, they knew what the ground 
acceleration was for Darlington, they knew what the 
volumes of concrete and rebar were, and they knew the 
nature of the seismic analysis that we were proposing 
for future plant. 

I think you discredit their knowledge. 

Q. Are you suggesting then that ONCI in 
this two-and-a-half months not only reviewed your costs 
but actually reviewed the design basis, the various 
safety parameters and system requirements on your 


plant? 
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A. They reviewed it in the sense that 
they listened and understood what the basic principles 
are, and there are about four chapters in the ONCI 
document that describe these things, admittedly not in 
extreme detail but sufficient for people with that 
background to understand what it was we were talking 
about. 

Q. My question to you, which you seemed 
to take some exception to was this: I wasn't asking 
you whether or not ONCI's -- the assumptions that were 
put to ONCI, and you say ONCI accepted about the shape 
of the plant, were right or wrong, and we will get to 
that later. I was just saying, if it turns out they 
were wrong and you were wrong, perhaps through no fault 
of either of you, but because of information that 
Surfaces in the meanwhile, and we have a major redesign 
on our hands, that's what I am focusing on, then the 13 
per cent reduction, for example, quite apart from the 
new costs we might face because you need a new do-dad 
to deal with safety problem X, to the extent that we 
are talking about a major redesign then the economies, 
this 13 per cent economy, for example, may also be 
unobtainable because you will have rent standardization 
and lost changes in design, control and changes in 


design and so on and the various factors they listed, 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans, Johansen, 22710 
Penn,Daly,King 
cr ‘ex ((D. ‘Poch) 


some of that 13 per cent. 

A. Well, again, I think your position is 
totally hypothetical, and obviously the answer is yes, 
if you make a major change in the assumption, then it's 
going to change the end result. 

Q. Okay. And it will change it for two 
reasons, both because of the cost of that change itself 
and because you will lose these assumed economies due 
to repetition which will not occur obviously. 

As. sit changes;Mike, Jif “you thaveva ball 
and it's painted red and it was blue, it's changed. 

O. SALI mightis inshouldvdrop eit there, 
it may bounce yet again. 

A. No, I can't accept... The design was 
costed on a solid foundation and basis. And yes, if 
you want to change anything about that, you will have a 
change in cost. 

Q. All right. What is your current 
estimate for Darlington? 

A. I gave direct evidence on that, it's 
13.8 billion dollars in dollars of the year spent. 

Q. At the time that ONCI was looking at 
this, if you turn to page 95 of their report at the 
bottom, in the middle of the bottom paragraph it says: 


The current Darlington cost estimate to completion is 
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Lt. Oa DL ILiONs 

I take it, it would have been that 11.6 
billion dollars or the capital component of that that 
they -- and that was indeed capital costs. It would 
have been to that that the reduction, for example, the 
13 per cent was applied? 

A. I think that's reasonably fair, yes. 

Q. Okay. And to get a feel for what 
that would be, rather to get a feel of what the current 
Darlington costs are if we were to look at the year 
2002 dollars, I just took 14 billion in fact and just 
ballparked at 5 per cent inflation rate for 10 years 
from today, and it got around close to 23 billion. 
Does that sound about right? 

A. The projected cost of CANDU "A" for 
in-service in the year 2003, which was subject to a 
board memo and was part of the request to release the 
Original funds, was about 19.6 billion dollars in 
dollars of the year. 

Q. Well, I was just trying to compare. 
ONCI went on at the bottom of page 95 and on to page 96 
and expressed their estimate, total initial Capital 
cost for the future station in terms of the dollars of 
the year 2002, hence my interest in 2002, and they 


estimated it at 14 billion on a system expansion basis 
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and 17 billion on a new site, on a D&A, direct and 
allocated basis. So I just wanted to get a sense of 
where that stood next to where Darlington is at now. 

Would you agree if we just take 14 
billion roughly, 13.8 billion, and escalate it to 2002 
dollars, it come out at something over 22, close to 23 
billion dollars? 

A. I would have to check that. There is 
a lot more than interest rate comes into this, Mr. 
Poch. There is construction indices and the like. 

Q. Indeed, you have indicated earlier 
that that's what that 1 per cent rule of thumb is 
about? 

A. In approximate terms, yes. 

Ove Ablieirght, 

A. On levelized unit energy cost. 

Q. On levelized unit energy costs. 

A. Not on capital costs. 

Q. It will be a different escalator but 
it will be a positive escalator, I take it. 

A. Yes. 

Q. So, in fact, if I just take a 5 per 
cent inflation rate and escalate the 14 billion to 2002 
dollars, I am underestimating what you would estimate 


for 2002 dollars, 2002 in-service would come to? -- 
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A. I find this difficult to comment 
because it's not the way that we would go about it. 
The way we would do it would be knowing the profile of 
the cash flow, and knowing the indices provided by our 
economics division, that's how we would do it. And we 
have computer programs that do this as a matter of 
fact. We don't rely on back-of-the-envelope 
calculations. 

Q. All right. You referred a moment ago 
to a figure, was it 19.6 billion? 

A sb... 6b34 dion; 

Q. That number is a 2002 or 2003 number? 

A. 2003, yes. 

Q. When did you arrive at that number? 

A. In the spring of 1990, before we went 
to the Board of Directors for release of funds for the 
definition phase of CANDU "A", 

Q. All right. So, even in the spring of 
‘90, a few short months after the ONCI report, you were 
estimating numbers 19.6 as compared to ONCI's estimates 
of 17 billion for new -- I am sorry, 17 billion is 
direct and allocated. 14 billion on an existing site 
and presumably higher on a new site; right? 

A. Well, I don't know. I can't vouch 


for the ONCI Inquiry Panel's number. I don't know for 
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what purpose they were going to use that. And they 
certainly didn't have access, in my knowledge, to the 
cash flow. So I really don't know how that number was 
arrived at. 

Q. Okay. So just looking at that number - 
that ONCI did estimate, your estimation, at least your 
estimation was in 1991 that that was an underestimate 
by SS.6ebiliton?: 

A. I don't know whether the two sets of 
numbers were on the same definition. 

What I am telling you is that knowing the 
cash flow, knowing the current cost of major equipment, 
knowing the pane rates, knowing the construction 
indices, and knowing the ih wEBS ied dates, that Ontario 
Hydro calculates what is the dollars of the year spent 
for any project. And I don't know whether it's 
reasonable to compare these two sets of numbers. 

Q. Fine. By the way, you have referred 
to numbers that AECL provided and you indicated there 
is some confidentiality, so you have prefer not to 
disclose them. But I gathered from the 
cross-examination -- 

THE CHAIRMAN: When did he do that? I 
don't remember him doing that. Maybe has done it 


before, but ‘I:didn't hear him’ doit today. 
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MR. D. POCH: Q. Have I got that right, 
Mr. Penn? 

MR. PENN: A. Some of the costs that 
Hydro reviewed were commercially restricted and those 
costs, Mr. Chairman, were what is called the overnight 
construction costs. 

THE CHAIRMAN: I understand your 
evidence. You took what you got from these various 
vendors, which you referred to as overnight costs, you 
married them to your owner's costs akin: came up with 
a figure, the figure is a composite figure 
incorporating both items; is that right? 

MR. PENN: That's correct, sir. 

THE CHAIRMAN: But if you were asked to 
break down that figure as between owner's costs and 
overnight costs you might have some difficulty, you say 
now, with confidentiality; is that correct? 

MR. PENN: That's correct. 

MR. D., POCH: « O.i%So whats-you sare Saying 
is those overnight costs are the ones where there is 
some confidentiality? 

MR. PENN: A. Yes. 

Q. I understood that. 

But I took it from Mr. Heintzman, the 


tenor of Mr. Heintzman's cross, tell me if I am right 
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Or wrong, that you, your adjustments to their number 
gets you to a place different than they feel is an 
appropriate expression of the cost of their options. 
They believe the cost is lower than you have expressed 
iste: 

MR. B. CAMPBELL: Well, Mr. Chairman, we 
can all read the entrails of Mr. Heintzman's 
ciidee acai eeden: but in my submission, given that 
AECL is a party to this hearing, if they: have a problem 
with Ontario Hydro's view of this, it's for them to 
answer questions about that, not for us to answer 
questions about that. 

MR. D. POCH: That's fair, Mr. Chairman, 
I don't need to pursue that. I could really come at 
this another way. 

Q. Mr. Penn, in obtaining the quote from 
AECL, which you have indicated you are relying on with 
adjustment for this Board, has AECL offered to 
guarantee that price or give you any compensation for 
performance that varies from predicted? 

MR. PENN: A. No, they haven't offered 
any compensation, but they have indicated that the 
costs they provided to us are based upon current 
tendered costs and negotiated costs with the Korean 


Electric Power Authority. 
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OQ: 7aDos yonsitakes that as they Goal be 
prepared to guarantee those costs? 

A. I am sure when the time came to award 
a contract, then some form of negotiation would be 
made. 

Q. You don't have an option at that 
price, if you will, right now? 

A. No. 

Q. All right. Okay. Let's move on to 
OM&A. 

I was just looking again at the ONCI 
comments at page 97, they note the favourable 
comparison of OM&A to U.S. experience, but they note 
you have limited experience. And they go on to 
observe: 

The panel believes therefore that 
there is some added uncertainty in OMsA 
costs during the latter half of station 
life. Maintenance requirements may 
increase due to aging of equipment, and 
the panel believes that Hydro should 
assess this component of cost ona 
continuing basis as more experience has 
accrued. 


Are you in fact doing so? 
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MR. DALY: A. Yes, we do that aa a 
continuing basis. 

Q. And you have already - I don't want 
to repeat all the evidence - you have already given 
evidence that your OM&A costs are going up, have gone 
up, rather. 

A. Yes. Mr. Penn gave that evidence. 

Q. And you have initiated some special 
programs which you have referred to, the special hiring 
program and the nuclear life assurance program, do you 
have any indication of what the costs of those programs 
are, Mr. Daly? 

A. Well, the nuclear plants life 
assurance program is a fairly low cost program, because 
as we discussed yesterday, it's mainly an overview type 
program that is looking at whether the other programs 
are appropriately funded. So that in itself is, you 
know, the order of a few million. It's a small cost, 
the program itself. 

The nuclear hiring program I couldn't 
break out separately right now. I think the best 
indication of that program would be the chart Mr. Penn 
showed in his direct evidence, which shows the increase 
in OM&A starting at about 1988. 


So) Ipithink® ifi your gothack to that chart 
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in the direct evidence, that's the best indication. A 
large amount of that was for the additional hiring. 
[3e20ap ems] 

Q. Now, ONCI goes on to observe in the 
second paragraph, paragraph 2 on page 98, top, that 
there is, of course, a relationship between OM&A which 
they observe is to some extent most -- actually, they 
say: | 

Most of the OM&A annual costs are 
fixed and do not vary with the amount of 
energy produced. 

So they make the obvious connection that -- so if your 
performance goes down then the OM&A per unit per 
kilowatthour mse up. I take it that follows as a 
matter of logic? 

A. Yes. 

Q. And you would agree that most of the 
OM&A is fixed; it is not variable with the Capacity 
Factor? 

A. Well, for a given staff level most of 
it is fixed, yes. 

Q. All right. So to the extent you 
experience lower performance, OM&A in the LUEC, which 
is a cents per kilowatthour expression Of “cost or an 


avoided cost for that matter, should be moved up if we 
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believe that your performance will be lower? 

A. Yes. I think I have already 
indicated a couple of interrogatories which show the 
variation ae LUEC with capability factor, and OM&A 
would be one contributor to that. Incidentally, the 
part of Mr. Penn's direct evidence I was referring to 
was the chart on page 70. 

Q. Yes. And I recall the evidence that 
in the forward-looking period where there is an 
uncertainty range you are actually assuming that you 
will be towards the upper end of that uncertainty range 
for purposes of costing? 

MR. PENN: A. Yes. I testified that we 
assumed in the final curve of that particular direct 
evidence, which is page 73, that we adopted the upper 
forecast level of OM&A shown on page 70 for the years 
199 2 throughwito 2014. 

Q. So it is rising in absolute terms, if 
you will, and if we express this on an energy basis it 
also eatin rise to the extent performance falls i 
addition just because of this -- 

A. It is rising in dollars per kilowatt 
of 1 per cent of the value per year between that period 
of time I a Aen 1992 to 2014, so that in cents per 


kilowatthour it would also rise unless, and as Hydro 
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expects - I expect - our capacity factors improve with 
time. We therefore generate more kilowatthours from 
the capacity that we have than we are doing. 

QISVALL eright:* And-just for completeness 
before turning to total station cost a comment on 
fueling costs, and I take it that they recognize the 
uncertainty in paragraph 4 in respect of permanent 
disposal of used fuel but note that it has not a great 
effect on LUEC because of this dvecdarethg effect we 
spoke of earlier and because of the percentage it 
represents of total costs. Is that fair, Mr. Penn? 

A. Yes. And they note that the time 
frame extends well beyond the middle of the next 
century. 

Q. Now, that process for the settling of 
what indeed will happen to waste, to the high level 
waste, if anything, is ongoing? The Federal 
Environmental Assessment Review process is where that 
discussion is taking place? 

A. Yes. Mr. Johansen testified on that 
matter. 

Q. Mr. Johansen, you haven't filed an 
envi onmente assessment document before this Board 
pertaining to that aspect of nuclear? 


MR. JOHANSEN: A. No, that's right. 
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Q. And, Mr. Johansen, you would agree 
that that is quite an undertaking itself, an 
environmental assessment of that aspect of nuclear, 
because of the time line and uncertainties inherent? 

A. Certainly. 

Q. And ONCI accepted, Mr. Penn, your 
fuel acquisition costs, so I take it in your fuel 
acquisition costs you don't include anything for mine 
and mill remediation apart from whatever was originally 
negotiated by your suppliers, I suppose, in their price 
to pay for that? 

MR. PENN: A. I am not an expert in 
this. Mr. Doug Smith, who I think was on Panel 8, of 
course is, and I have a feeling, subject to check, that 
under the contract with Rio Algom that there is some 
assistance in mine closing. 

Q. When the time comes? 

A. Yes. 

Q. Would you agree that there could be a 
significant expense at that time to deal with the 
tailings, for example? 

Anny l- Muwsorry, Jadonit. know perl tdont 
have expertise in that area. 

Of Mr. Johansen, is there someone else 


who could help me here? 
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MR. JOHANSEN: A. I don't think from my 
knowledge of the Pome ee nias experience on this panel 
that there is anyone here who is really competent to 
answer that. 

Q. So the best we can say is the 
indication is there will be some participation by Hydro 
in the carrying of those costs, provision for those 
expenses when they arise upon the closing of the mines, 
but we are not able to put a price on that, at least 
not right now? 

MR. PENN: A. I was just recalling from 
my memory that I think that there is a provision in the 
contract with Rio Algom, but not with other mining 
companies that I am aware of, aoe that eventuality, 
that in fact the mines as a solely independent and 
private enterprise are responsible to the regulator, 
and, of course, they can't operate without being 
licensed by the Atomic Energy Control Board. 

Q. So what you are saying is, assuming 
that the Control Board tells them they must do 
something about the tailings, you are anticipating an 
expense that Hydro will face at that time as part of 
your arrangement for bearing some of those expenses 
with Rio Algom? 


A. And I am hazy on exactly what the 
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condition was, but I think Ontario Hydro has some 
arrangement through the long-term contract Wits Rio 
Algom to assist in the mine closing. 

Q. When is that expected? 

A. Again, subject to check, I believe it 
is 1996 for Rio Algom. Mr. Johansen, is that correct? 

Q. And you are not familiar with the 
contract terms for the future suppliers, I take it, in 
any detail? 

Ay * No; rl am not / no. 

Q. Now, in looking at Total Costs, if 
you look at the fifth paragraph on page 100 of the ONCI 
report, the panel observes that judgment is used by 
Hydro to a large aaeneds especially in combining the 
various uncertainties. And they say: 

The panel believes that the judgmental 
approach should be supplemented by 
greater use of probabilistic cost 
analysis methods. 

I take it that the ONCI Panel dada 
capable with the information available to them at that 
time to do such probabilistic cost estimates 


themselves? I haven't missed that somewhere, have I, 


Mr. Penn? 


A. Well, the only probabilistic cost 
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Fed sie that I am familiar with is one in order to 
ea unee the contingencies on capital costs, and, as 
you know, I have given evidence on that subject ona 
number of occasions. I am not quite sure what else the 
panel would have in mind. 

Q. I took it from the paragraph that 


they were talking about the fact that each of the 


Various estimates you provide has some uncertainty 


associated with it, and, therefore, we could both 
assign probabilities pertaining to that uncertainty, 
and in the combination of those uncertainties there 
would be various methodologies, probabilistic methods 
to combine incemeainiieat to combine the different 
probabilities. 

A. Well, that is certainly an 
interpretation. 

O.. Aiairignht 

A. I think the combination of all these 
things is a subject that our system planning division 
deals with. 

O-l @akctakeseit ,ithen se just sto. fLinishwoft 
here you haven't done such? The analysis, my 
interpretation of the ONCI request or suggestion, you 
haven't done that to date? 


A. What I have done, or my group has 
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done, is developed probabilistic estimating methods for 
contingencies on capital cost. That has been what I 
have done. 

MR. D. POCH: Mr. Chairman, this 1s a 
convenient point for a break. 

THE CHAIRMAN: Yes. We will adjourn for 
15 minutes. 

THE REGISTRAR: Please come to order. 
This hearing will take a 15-minute recess. 
wo ReECess al o.oo pelle 
=—=-On Lesuminguat- 3:05 Dil. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Be seated, please. 

THE CHAIRMAN: Mr. Poch? 

MR. DO. POCH: Thank you, Mr. Chairman. 

Ow Mr. Penn, could you turn up Exhibit 
533, which was an exhibit Mr. Heintzman filed, 
entitled: Projected Costs of Generating Electricity. 
It is the OECD. When you get it, turn to page 66. 

66. It is the only page I will be 
looking at, and just briefly. 

MR. PENN: A. Yes, I have that. 

Q. Mr. Penn, I am really just looking at 
three figures. 


On table 1 and page 66 for Central 
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Canada, construction time in years, it says six for 
nuclear and seven for coal. Does that accord with your 
understanding, that you can build a nuclear plant 
faster than a coal plant? 

A. No, it doesn't accord with my 
understanding. The six is correct; it is the 72 months 
for first unit in-service of a four-unit station. I 
don't know where the seven comes from. 

Q. All right. For the load factor they 
took 80 per cent. I take it load factor would be most 
analogous, Mr. Daly, to capacity factor as opposed to 
capability? 

MR. DALY: A. Yes. 

Q. So if they were assuming an 80 per 
cent capacity factor, then that is like assuming an 82 
per cent or soieapability factor? 

A. That would be my understanding of it, 
yes. 

©. ¢Thank* you@*s2> think; Mrt)Penny it was 
you who responded to a question of Mr. Heintzman's 
wherein you indicated that the OEB annually reviews 
your costs. Do you recall that comment? Sorry, I 
don't have a page reference. 

MR. PENN: A. The OEB annually reviews 


OM&A costs of the corporation and depreciation costs of 
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fixed assets and provisions for things like removal of 
pressure tubes and used fuel and decommissioning of 
fossil and nuclear plant that -- and the like, yes. 

Q. Just so the record is clear, though, 
the OEB's annual review of Hydro costs covers all 
current costs of the corporation, not ren ket 
in every year in detail, but it is intended to be a 
broad review of all corporate costs, not just nuclear? 

A. Yes. 

Q. «All right... And at..focuses: onscurrent 
costs; that is, the costs that affect the rate year 
next? 

A. Yes. For example, the OEB hearing 
this year will focus on the rate increase that Hydro 
had just proposed last week for 1993. 

Q. And the entire hearing covering all 
aspects typically lasts about 20 or 25 days of hearing 
time? 

A. Yes, it does. 

OD an Son VOuUsOL Ont mean to suggest that 
there is some full-blown inquiry into future nuclear 
costs. that-occurs.at the, OBB? 

A. No, what I meant to imply is that 
things like the large scale fuel channel replacement, 


used fuel, decommissioning, in particular my 
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knowledge - as you know, you and I have met on a number 
of occasions - in detail on an annual basis, those 
subjects. 


Q. We might spend a day or something on 


all of that? 


Don, Thatelsatypical isves 

Q. Mr. Daly, I wanted to talk to you 
about the distinction between Capacity factor and 
Capability factor, and you did speak to this in the 
transcript at page 21139 at line 16, and you said: 

Unlike capacity factor, capability 
factor considers only production 
constraints that are internal to a unit. 
Capability factor is, therefore, a better 
measure of unit performance since 
transmission limitations and load 
constraints are not included. 

And you go on. On the next page at line 7 you say: 

In the late 1970s and early 80s 
inadequate transmission capacity locked 
in a significant amount of energy at our 
Bruce site and resulted in capacity 
factors that were up to 8 per cent lower 
than our capability factors. 


And earlier today you reiterated evidence I have also 
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heard earlier about typically you would expect the 


spread to be in the order of two percentage points? 

MR. DALY: “A. “I think about 2 ‘to Z per 
cent, yes. 

Q. When we look at the performance of a 
technology I take it, if our intention is to compare it 
to other options would you agree that we in fact should 
consider -- while we might look at trends in capability 
factor it is the capacity factor that will dictate how 
much economic contribution this option in fact makes; 
that is, these constraints you have called external are 
real constraints? 

A. Yes, I think really to get the full 
picture you have to look at both factors. For example, 
aS was mentioned earlier on, EDF have a very large 
nuclear component. About 75 per cent of France's 
electricity comes from nuclear power. So the French 
units have to manoeuvre. So, in fact, some of their 
Capability factors are, you know, relatively low 56/60 
per cent, because they do use them for manoeuvring. So 
you wouldn't sort of look at those units and say, okay, 
they are performing poorly. That is the fact that that 
level is what their system requires. 

Q. Yes. 


A. So you really have to look at both 
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factors to getathertotal picture. 

Q. So capability is a useful index if we 
want to look at sort of trends in problems you are 
having internal to nuclear plants, for example? 

A. Yes, basically within the site. 

ae If we want to look at trends in what 
this option can provide or does in fact provide to the 
System, it would be capacity factor that would Capture 
both the trends in capability factor as well as these 
other constraints that can come into play or choices as 
you have indicated in the case of -- 

(4:00 p.m] 

A. Well, I think you have to look at 
what the utility is using its different plants for. 
Some utilities may manoeuvre particular units more than 
others. 

So I think you really need to fully 
understand the differences why the Capability factors 
may differ from the capacity factors. 

QO. And. jusbaonsthissquestiony of 
manoeuvring, if in fact you did choose to run one of 
your plants in a manoeuvring, an intermediate mode at a 
lower average capacity factor by choice because that's 
what you felt the system needed, the LUEC would go up? 


A. That's correct. And I have indicated 
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.a couple of interrogatories to you earlier today where 


that sensitivity is documented. 

Q. Right. And you indicated on page 
21144 at line 9, that: 

We are also developing a probabilistic 
forecast model to assist in predicting 
nuclear unit performance. This model 
Simulates the performance of 18 of the 
key systems. 

First of all, are those the 18 systems 
which are listed on page 24 of Exhibit 519? 

A. I believe so. 

Yes, they are, Mr. Poch. 

Q. So this is an area where you are 
looking at some kind of a probabilistic forecast 
technique, and which brings me back to the earlier 
point. Mr. Penn, you did indicate that there was 
another area where you were doing probabilistic 
assessment and that was with respect to contingency 
costs associated with the capital cost estimate? 

MR. PENN: A. Yes, I said that we were 
using a probabilistic method to assess contingencies in 
certain areas. 

Q. And that's the 15 per cent figure we 


have heard about? 
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A. Actually, the 15 per cent figure that 
we adopted for the 4 by 881 is higher than what 
probabilistic theory would say. It would say about 13 
per cent. 

Q. And the probabilistic estimate is 
based on the actual overruns that you have experienced 
from initial estimates for your existing nuclear 
plants? 

A. It's based upon range estimates of 
all the major costs such as the material costs, the 
construction, direct and indirect, the engineering, the 
overhead. What you do is you estimate the range of 
uncertainty with each of these two groups, the range 
might go from, shall we say, minus 5 per centsto,plus 
110 per cent, and you assign these based upon knowledge 
from data banks that we have and engineering judgment 
and the level of expectation of change in the future. 

Q. So these aren't, strictly speaking, 
probabilistic estimates simply driven by the data, the 
actual experience you have had. That's just one factor 
which you weigh in and come up with a range and then 
you combine your ranges; is that fair? 

A. Well, the basic assumption of the 
range estimates can't be derived by probabilistic 


theory. They are an input. 
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What is the probabilistic basis is the 
use of Monte Carlo processes or other hyperbole 
functions that you just iterate several thousand times 
to find out what the expected value is of all these 
costs. 

Q. That is a technique you use for 
combining different sets of uncertainties; right? 

Ay ~That’srignt’. 

Q. So you haven't then based this 
probabilistic estimate primarily on the actual cost 
overrun experience you have actually had in your 
nuclear plants. 

A. Well, it's all part of deciding what 
the range estimates might be. 

So, in part, you do use, you use 
experience and we have data bases of experience over 
many, many years and from different jurisdictions. 

Q. Do you have data bases of experience 
that compare what you have estimated for costs of 
nuclear, of your nuclear facilities in the past and 
what they have actually come in at on a constant dollar 
basis? 

A. We have published on many occasions, 
and; “infact, “one thing that ONCI asked us was’ a 


comparison of the estimates and actual costs. 
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Q. Can you tell me how you compare an 
overall basis from your initial estimates ee final 
costs for your nuclear plants then? 

A. I am sure we have an interrogatory on 
that subject somewhere. 

Q. I am sure we do, too. 

A. It's an interrogatory numbered 
9.7.62 - I am sure it not the only one on this 
subject - actually submitted by your own Organization. 

Q. We will come to that one. I 
understand the problem with that is that you weren't 
able to provide the estimate and the actual on a 
comparable dollar basis. 

THE REGISTRAR: That interrogatory has 
been entered, Mr. Chairman, as .44. 

THE CHAIRMAN: Thank you. 

MR. PENN: Well, personally I don't see 
anything wrong with it. There are costs for Pickering, 
there are costs for Bruce "B", there are costs for 
Briucey, AG: 

MRSGD .POCHs.. [Wels JaMrems Chadgrman;ye this 
appears in the second volume of our materials at page 
80. 

THE REGISTRAR: I apologize, that has not 


been entered. It's .74. 
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== xr cB IT NOVO aur elntverrogatory: INO.asol.e, «tie « 

MREO DerrPOCHtem Ose <r book it from the 
revision, and indeed we followed up on this and we were 
going to come to this later, the revision to page l 
which follows at page 81 in our exhibit indicates that 
the estimates you had given were in dollars of the year 
spent. And so because, of course, you ended up 
spending the dollars in different years we weren't able 
to do a one-to-one comparison. 

But, Mr. Penn, just stopping there for a 
Minute. The 1978 released sens for Darlington is 
under $4 billion. We have heard it expressed a number 
of ways today and other days anywhere from 13.8 to -- 
13.8 I think was your evidence today. Certainly that's 
a healthy excess of 15 per cent. 

Can ly takertut “from: ‘tha tyithati «the: => 

THE CHAIRMAN: Wait a minute. I think 
Mr. Penn is trying to find something. 

MR’. SPENN2) oes7, ithe’ 1978 release estimate 
of $3.95 million in dollars of the year spent, it says, 
was for an expected in-service of 1989. 

There were, of course, and I refer to 
Exhibit 539, a conceptual estimate in 1973 assuming the 
station would be fully in-service by 1984. There was 


another conceptual estimate in 1975 assuming the 
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Station would be fully in-service by ©1986; and socon: 

And of course the delays that we spoke of 
with Mr. Heintzman, I believe it was, of some three 
years, planned delays for Units 1 and 2 and, 
four-and-a-half years for each of Units 3 and 4, meant 
that these in-service dates couldn't possibly be 
attained. And therefore, the relevance of a CENTEE 
estimate in the mid-to-late 70s really doesn't bear a 
relation to what has happened in reality. 

MR. D. POCH: Q. That's precisely why we 
asked you, and we will get back to the point of whether 
it bears a relationship to what happened in reality, 
my understanding was it's precisely what happened in 
reality, but leaving that aside, it's precisely why we 
asked you to provide these original estimates in 
constant dollars so we could try to separate out what 
the effects are due to different dollars and interest. 

I took it from your answer, and my 
correspondence which follows with Ontario Hydro, you 
Simply can't do that. At page 85 I wrote, page 83 I 
got a reply at page 84 and page 85 imterrogat ony (9A7.75 
supplementary. 

I think we should give it a number too. 

THE (REGISTRAR: ‘That “will bew. 75; 


wre UAHIBIT NO. 520075: sInterrogatory Nois9e7 375. 
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MRing.D > §POCHs =" O.-GAbenotees Tt says 
requested data of historical nature. Attempts to 
escalate original estimates in terms of constant 
dollars would not be reliable since escalation factors 
for nuclear power plants specific to the construction 
costs, composite indices, were not forecasted for 
periods before '81. } 

S06; "Mr. “Penn, I*gquess" 1° am having 
difficulty understanding how you have done a 
probabilistic estimate of contingencies if you aren't 
even able to separate out how much the cost overrun at 
Darlington was due to costs of delay as opposed to 
these various other factors. Can I take it that -- 

MR. PENN: A. I am not quite sure I 
follow your logic here. As I gave testimony the other 
day, and in fact, Exhibit 539 it's quite clear that the 
total schedule delay on Darlington has resulted in Poa3 
billion increased expenditure-- 

Q. Okay. 

A. --which is mainly interest. 

We also know that there were financial 
policy changes in about 1982 with regard to the 
percentage of depreciation of the total expenditure as 
the four units were built. And that's also explained 


in appendix 5.2, on the last page ofExhrpre- 539°. 
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We have also broken out what the increase 


in costs were due to estimate changes mainly due to the 


complexity of increased mechanical and electrical work 


at Darlington, and further, to scope changes mainly due 


to increases in regulatory and safety related changes 


~Q. What percentages did those categories 


account for? 


A. Well, they are all given on appendix 


5-1 of 539, and estimate increase from 1981 in dollars 


of the year, 16 per cent, or $1 billion, and scope 


changes is 14 per cent or .9 billion dollars, out of a 


totabwvwoiss:4 brltion: 


Now, what we were talking about the other 


day was trying to answer the question, would it be 
possibletitosdetermine thetef fect ™on?the- total*cost of 
the project had we not had planned delays. And I 
listed about eight things that would make that 
extremely difficult to do. 

Now, I don't see that your logic of us 
not being able to do that has anything to do with the 
voracity of estimating the costs of a future nuclear 
station. 

Q. Well, Mr. Penn, I am just trying to 
get at what experience has shown us and you have now 


pointed me to enough information. You have just 
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agreed, I think, that 30 per cent of the increase at 
Darlington was due to scope and estimate changes. 

THE CHAIRMAN: Did you say that, 30 per 
cent? 

MR. D. POCH: 14 plus 16. 

MR. PENN: I said 16 per cent for 
estimate and 14 per cent for scope changes, Mr. 
Chairman, which is 30 per cent of the increase since 
L98l..tord99 2. 

MR. D. POCH: Q. So that is 30 per cent 
of the recent increase. I guess what I am trying to 
understand hear, Mr. Penn, is in very Simple terms, you 
have an initial estimate of -- as of '78 your released 
estimate was under 4 billion. you are up to close to 
14~billion .«#Youn haves saidHi 3-8 plus is the interest 
cost of the delays. It seems to me that there is going 
to be a difference due to the fact that we are now 
talking dollars of a different year. But it seems 
obvious to me that there is far in excess of a 15 per 
cent cost overrun on Darlington in real terms. | 

A. Well, we all know that the Darlington 
costs are very high and we all know the reason that 
they are very high, and that is because of Significant 
changes in the schedule for one reason or another. 


We all know from the ONCI document, 
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because it's clearly spelled out, that it is important 
if we were to reduce the schedule and cost of any 
future nuclear station, that we get pre-engineering 
done, so we have the design available before we start 
building it, and we don't have any interruptions while 
we built it. And the cost of the future 4 by 881 is 
based upon that premise, amongst other things. 

So to draw a conclusion that we don't 
know how to estimate the future nuclear power cost on 
the basis of our past experience, which has been quite 
different, it's like saying, if we would have stopped 
the building of the CN Tower when it was halfway up and 
delayed it for 20 years, what might it cost, and 
therefore you can't estimate its cost in the future. 
P4422 prmy | 

Q. Well, in fact -- 

THE CHAIRMAN: I just want to back up for 
just a minute. I am looking at Exhibit 539, appendix 
Sele 

MR. PENN: Yes. 

THE CHAIRMAN: It is a diagram, and the 
diagram seems to say that the historical cost increase 
in Darlington due to an increase of the actual cost 
over the estimated cost or the increase in the 


estimated cost, perhaps that's a better way of putting 
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it, is 16 per cent or $1 billion; is that right? 

MR... PENN:=.. Yes; Sirs 

THE CHAIRMAN: Okay. All right. 

MR. D. POCH: Q. And, Mr. Penn, in 
addition, there have been scope changes? 

MR. PENN: A. Yes, there have because of 
es very long period of time over which Darlington was 
built and principally because of regulatory change 
during that time. 

O23. Allgright.)ySotsaysin, thes2o years, 
ll years covered by this analysis the scope changes, as 
you say, principally due to regulatory changes just in 
that 11 years amounted to 14 petacent.7iThatyisswhat 
that says; correct? 

A. That is what it says, yes, whereas 
the new fourgby 881 wouldsbesbuiltednsar shorter time 
than that. 

Q. You forecast it would be built in a 
shorter time frame? 

A. We had planned that it would oa 

Q. But you don't control the factors, do 
you, Mr. Penn. I guess it is Obvaouspmiteisetrite:. 

A. It is obvious. If in fact there are 
external influences that change the schedule, you are 


quite right. 
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Q. And your real life experience has 
been that there are such influences? 

A. Well, not ad wan ees BEUceneGts or 
example, was built without any delay whatsoever, and 
its cost is in constant dollars per kilowatt one of the 
lowest costs that we have ever had. 

THE CHAIRMAN: Again, sorry to interrupt. 
Do you have anywhere in the material an analysis of 
that. 14 per cent, $.9 billion scope changes? 

MR. PENN: You mean a breakdown, sir? 

THE CHAIRMAN: Well, a breakdown or 
description of it? 

MR. PENN: No, I don't have it with me, 
Sere 

THE CHAIRMAN: But you say it is mostly 
regulatory changes? Is that what I heard you say? 

MR. PENN: It is listed on the next page, 
5.2, under Scope: 

This component primarily reflects 
increases due to regulatory and 
safety-related changes. 

One example of that was in the 
verification of the software for the shutdown systems, 
which are computerized. There was a considerable 


increase in the period of time necessary to verify that 
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software due to scope changes during the project. 

MR. D. POCH: Q. Mr. Penn, you just gave 
me another example. You said Bruce: "B" was a*different 
experience and you came in on schedule or better; 
right? 

MR. PENN: A. Yes. 

Q. But, in fact, Bruce "B" is the very 
Station that was kept from contributing to the system 
by what you have categorized as an external problem: 
unavailability of transmission, correct, the locked-in 
power problem? 

A. Well, the locked-in power problem was 
associated with the total Bruce complex. “I don't know 
if it was associated just with Bruce "B". | 

Q. If you didn't have Bruce "B" you 
wouldn't have locked-in power from Bruce "A". You had 
enough transmission for Bruce "A", didn't you. 

A. Well, you are quite right, but I 
thought we were talking about Capital costs earlier on. 
I didn't think we were talking about-- 

Qs) Fairv®enough: 

A. -—-subsequential operating 
difficulties. 

Q. Fair enough. But that is another 


kind of factor outside your control, and you 
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experienced a factor outside your control that changed 
the cost effectiveness, if you will, forecast for Bruce 
Be 

These are the realities of the world you 
operate in, are they not? 

A. Well, they are, but I can give you 
another example. 

Pickering "A", for example, was built in 
the shortest time of any of our stations, nuclear 
stations, and that didn't suffer from an external 
problem. 

Yes, things do happen, but when we are 
estimating for the future it is impossible to make an 
assumption of what might or might not happen. You have 
to make the assumption that the time taken to design 
and build the plant is what is reasonably expected, not 
intruded upon by some external influence that you can't 
define. 

It is like saying, well, maybe in 1999 we 
may hit 20 odd per cent interest rates again. Well, 
there is no way of deciding that today. 

O.. yuMre.Penn, «wouldnt yout agrees=- 

A. And you can't estimate for that sort 
ofithing, 


Q. Right. And wouldn't one estimate of 
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that be the average experience you have actually had? 
Admittedly, not a large sample. The average experience 
you have had. In some projects you have faced these 
kinds of -- 

A. Well, we think the contingencies that 
we apply on these projects cover reasonably expected 
circumstances. 

Q. And indeed, if we look at Exhibit 
939, and this is from Mr. McCredie, project manager, 
Darlington GS, bottom of the first page OF “text, -of tthe 
history summary-- 

AS“ S¥es 

Q. --he in fact cites examples such as 
the cost of CN Tower which increased by 150 per cent 
during a three-year construction perrod and the=cost of 
SkyDome which climbed by about 300 PEr cent "OVE rat OWE 
years. 

Mr. Penn, isn't it your experience that 
on these kinds of megaprojects those kinds of cost 
overruns are not that unusual? That is exactly what 
Mr. McCredie is saying? 

A. Well, it certainly didn't happen on 
Bruce "B" and Pickering "A", and I think that Mr. 
McCredie, although we should ask him perhaps, but I 


think Mr. McCredie in making those comparisons was 
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trying to put in the cost increase of Darlington from 
the 1981 definitive estimate, te even that was based 
on the assumption that the project completion would be’ 
in 1988, that the increase since then was significantly 
less than the increase in the CN Tower and SkyDome 
costs. I think that was the only reason he put it 
there, to put some context on it - not as an excuse, 
but just to put some context there. 

DR. CONNELL: If I might make a 
suggestion which might help to clarify it, it may 
already be in evidence, but if we could see an index of 
construction costs over about a 30 year span from 1960 
to 1990 I think that would help us assess that factor, 
perhaps along with a consumer and price »index? 

MR. PENN: Certainly, we can do that. 
Construction indices and CPI over the period of time? 

DR. CONNELL: Yes. I think that would 
help to show the pronounced bulge there was that 
Started about '86 and continued through until about 
1990. It would be good to get that perspective. 

MRD. SPOCH: eiDyaeConnel ly, Iscanthelp you 
somewhat. I think we will be coming to this, and there 
are some cost escalators historical at page 67 of our 
Volume 1 of the background materials provided by Hydro 


and some -- 
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THE CHAIRMAN: What page? Sorry. 

MR. D. POCH: Page’ 67 }OfAExhabi t..577,. 

And there is Hydro's nuclear index and the GDP 
deflators have been put on one page with appropriate 
sources and notes made on page 68. I will be coming to 
that a little later. 

I don't know if that is sufficient for 
you, Dr. Connell ?tortfiorethe wiedeas to provide further 
information on it. 

DR CONNELL 3) «I "mot °sGregGee Te may 
become clear during the cross-examination that is to 
come. So I will just bide my time. 

MR. D. POCH: All right, then. I am sure 
Mr. Penn is grateful. 

QO. Mr. Penn, but my point is really that 
these delays, which have a cost component, these are in 
fact a fact of life as well. The risk of a delay is -- 
if you had to do a probabilistic assessment, the odds 
of a delay net but at the end are greater than the odds 
of you coming in ahead of schedule? 

MRi-PENNs> SAL YSI don"t think it is a 
matter of probability. It is a matter of decision. I 
don't know whether I should mention the word Sperrrical 
decision. 

But certainly in Japan there has been an 
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excellent record of building plants quickly. We have 
built plants in the past quickly. I don't see any 
reason why we can't build plants in the future quickly, 
given that there is a will to do it. 

And to assume that there won't be a will 
to do it seems to me to place an estimate ona level 
which loses understanding. 

Q. Well, Mr. Penn, would you agree with 
my simple eee rer te I don't know if you are a 
wagering man, but it is pretty hard for you to come in 
a lot faster than the schedule you predict, but it is 
easy to foresee lots of ways that you could be delayed, 
be they political, be they strikes, be they unforeseen 
engineering problems? 

A. I think that the schedule that we 
have got for four by 881 is realistic. There is a 
great deal of analysis behind it. And it may be tight, 
buck lfdon’ te chinkyait wis. at; al) simpossible. 

Q. Okay. You are saying it may be 
tight, you don't think it is impossible, but in answer 
to my question, Mr. Penn, given that you have got a 
schedule which may be tight, isn't it a lot easier to 
foresee circumstances which would extend that schedule 
than circumstances which would allow you to come in 


ahead of that schedule? 
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A. I think if the project has been given 
the authority to proceed that it has its design 
available so the people who are building it know what 
they are going to build and how and when and they have 
got it all planned. I don't see, short of some 
undefined, unplanned delay that I don't know how to 
evaluate -- and that is my problem, Mr. POCh; "Er aon t 
know on your proposition what to add. 

I wouldn't have known at the start of 
Darlington to have added three years to two units and 
4 1/2 to another two. How could I have possibly 
decided that? 

OP MTs Penn, separating out the question 
of putting a number on it, just dealing with the 
Symmetry or asymmetry be that risk, you would agree 
that the risk in terms of the time line of the project 
is not symmetric? 

A. I would agree with you that there is 
always risk that any major project, no matter whether 
it ti nuclear or fossil or building a windmill or 
whatever, there is always some circumstance that extend 
the schedule and therefore the cost. And it happens in 
life. 

But when we are making comparisons of 


options we have to put them on a basis that has 
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defined -- clear, understood, defined basis. We can't 


put it on an undefined basis. 

QvomALlL tright-ooaMne Penny) l4thinkoyou 
understand my problem here because -- it’ may be very 
difficult to estimate, but if we have an expectation 
that costs will be higher, if all we were doing were 
comparing two large projects within Hydro we might 
assume, because there is little else we can do about 
it, that the risks are going to be in the same 
ballpark. So ‘wescould -- 

A. I am afraid I am having Sifeiculty 
with your proposition. I don't know what else to say. 
I can give you two other examples, though. 

We have retubed Pickering 3, albeit that 
it was extended, the outage, by turbine problems, in 23 
months. We said that we would retube it in 24 months. 
We are currently six weeks ahead of retubing Pickering 
unitio4 sin 19 .months’. 

Now, I think there are very good examples 
there of meeting a schedule. 

Qf sy eMrraeDaliy ictinis may be a Panel 10 
question. Maybe you can help me. 

It seems to me if you are looking at 
another option, if you are using your estimate to 


determine avoided cost and then we are looking at what 
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we are going to pay Mr. Shepherd for his waterfall 
power, he takes that risk. He signs on the dotted line 
and takes that risk and it will cost the Hydro system a 
certain amount, whereas with the nuclear option the 
risk --. the cost to the Hydro System is still a risk 
borne and an asymmetrical risk. 
Do you agree with me, that that is the -- 
A. Well, I have an understanding, I 
think, of what you are talking about - at least, it's 
Vague = but ivdon't have knowledge of that subject. 
Q. All right. We will leave that for 
Panel 10, then. 
Mr. Daly, turning to this question of 
performance projections, you said at 21146, line 16: 
The difficulty in producing such a 
long-term projection is that there is 
little actual experience available with 
nuclear units of this age. We ourselves 
have no nuclear units over 21 Vears. ala, 
and there are virtually no eciasuartia 
units around the world over 25 years in 
age. So although we examine the many 
variables I have listed, in the end the 
long-term forecasts come down to reasoned 


engineering judgment. 
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My question is: Once you do this 
analysis of I think it was 18 components and you are 
going to do a probabilistic assessment, are you saying 
then you are still inevitably going to have to apply 
reasoned engineering judgment as the predominant factor 
in making such a forecast? 

MR. DALY: A. I don't think we would 
ever totally eliminate judgment, nor would we want to, 
especially in predicting over such a_ long period, you 
know, over the remaining 20 years of plant life or 
predicting new seavionst 

So I think our estimates, any future 
estimate is going to be based part on models and better 
developed models and part on our own judgment. 

Q. I'm sorry, if I have already asked 
you this. That model is not available, I take it, 
right now. When is it expected? 

A. We expect to have the model complete 
this year. The bulk of the program has been written. 
Essentially the history, if you like, is loaded into 
the program. We are still working on what you might 
call the future aspects of the model. 

So we expect to get some initial results 
out sort of over the summer period and have it up, 


running as what you might call -- I guess in broad 
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terms we are, if you like, commissioning the model 
right now. We expect to have it in service early next 
year. 

[4:40 p.m. ] 

Q. Does your model include a variable 
for aging? 

A. The model is based on the 18 systems, 
and for each of the systems the model, in elLecu, 
constructs reliability curves. So for some systems, 
PellaDpVeucy wilt deteriorate with age at different 
rates from other systems. 

I guess the way we look at aging is that 
aging itself is not a very useful concept, as we want 
to sort of get behind that and say, Okay, what are the 
Systems that are contributing to performance decline, 
what in fact is the proxy for aging, because then we 
can do something about it. Because we know that six 
years from now the stations are going to be six years 
Older, what we want to know is what Systems do we have 
to work on. 

Q. But I take it that the process you 
use, you may do it on component by component or system 
by system basis -- 

THE CHAIRMAN: When you refer to systems, 


you mean the systems listed in 519, 24? 
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MR: PDALY =: OThat sgcorrect ; Mr. yChairman. 
MRS. D2*POCH:) .O.)) The process you .are 
uSing is to take the historical experience for each of 


those systems, or let's call them sub systems, and you 


fit a line to the experience and you get an equation 


out of that, or you try equations and see which gives 
you the best fit to the data?_ 

MR. DALY: A. We don't rely solely on 
past experience. 

The intent of this program is to look at 
Our past experience, our current experience, and also 
project into the future. 

For example, we know that certain 


components will be changed at certain times and we have 


to take that into account. 


So the stage we 
at the moment is looking into 
okay, we are going to replace 
and such a time, we are going 
exchangers at such and such a 
adjust the future reliability 
equipment change-outs. 
process of setting up. 

OoF -Sotwhat tyou 


take a probabilistic forecast 


are at with the program 
the future and saying, 
pressure tubes at such 

to change certain heat 
time, therefore we should 


to account for those 


So that is what we are in the 


are going to do then is 


for a given system, see 
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if it's likely to be a problem, if it is, make an 
assumption that you will deal with that problem and go 
back and change the forecast; right? 

A. If we have a definite plan to change 
out a piece of equipment, then that would be one factor 
in the future forecast, certainly. 

Q. So this model isn't really an attempt 
to look at the general trend and try to see what is 
happening with all of the factors, some of which you 
haven't seen foreseen as likely to be candidate 
problems. 

A. It does address all systems within 
the plant. The 18 systems add up to the total reactor 
turbine units. So the intent is to assess all factors 
which can contribute to downtime. 

Q.- Do you do a regression analysis based 
upon past experience and then adjust it based on what 
you know you are going to do about certain sub systems? 

A. We have not done the type of 
regression analysis, for example, that Mr. Komanoff 
does. 

One of the checks we do is to extrapolate 
past trends over a few years and use that as one of the 
checks on the forecast. 


Os sALll inight. nInicur2Volume 2 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans,Johansen, 22757 


Penn,Daly,King 
er ex. (Dp. Poch) 


materials, Exhibit 578, could you turn up page 77. 
Tnterrogatory, 9 .7.90=-= 

THE REGISTRAR: .76. 
Te tEXHIBUT INGOs 652047626 .Tnterrogatory 4No%) 9a76.90% 

MR. D7 POCH3440s «| p>zweeaskeds youyabout 
Originally anticipated OM&A costs, and you indicated 
that the information wasn't available with reasonable 
effort, if retrievable abjellsweAnd ,at (9 .7484-= 

THE? REGISERAR 3) 40°F 7s 
ap 7 EXHIBIT»NO.4520.773., Interrogatory, Nos) 9.7.84); 

MR.. Ds —=POCHs) 404 .e--wesasked-youc about 
capital addition costs originally anticipated and got a 
Similar response. 

I guess the difficulty I am having here, 
Mr. Daly, and the parallel here with performance is 
that I am trying to draw, is that we are today in the 
position of receiving a great many estimates, forecasts 
from you, and whenever we asked for what your original 
forecasts were for your original plants, your existing 
plants so we can test against actual experience, you 
tell us that the data has just not been pulled together 
and it would be impossible or very difficult. 

I guess my question is: Why do you not 
see any value, or sufficient value to warrant the 


effort, in looking at how good or bad you have 
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forecasted in the past? 

MR. DALY: A. Well, certainly in the 
case of reliability material for which I am primarily 
responsible, we do in fact do that, ane we keep a 
complete historical record and we do make those 
comparisons. 

Q. All right. And we will come to that 
one then. 

Mr. Penn, perhaps I should address that 
question to you then. Do you see no merit in looking 
at past, these past estimates to see how good or bad a 
forecaster you and your colleagues have been? 

MR. PENN: A. Yes, I certainly see merit 
in learning from the past. 

Q. Do you not see that one way of doing 
that, do you not accept the most obvious way, it would 
seem to me, of doing that is to look at what you 
estimated in the past and see how much reality ditfers 
from estimates for Hydro for nuclear plants? 

A. I don't have any problem with ip 
proposition, but if you look at Exhibit 520.77 that we 
have just been talking about, one of the things it asks 
is, please indicate any large scale fuel channel costs 
included in these earlier figures, and I'm not aware 


that we could possibly have had the knowledge at the 
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start of the nuclear program to come up with that 
value. 

THE CHAIRMAN: I ama little confused. I 
thought this line of examination was dealing with the 
future capability of the plants and how that was 
estimated, and now we seem to be back into cost 
forecasts. I am not sure they are exactly related. I 
realize they have some relationship. 

what'’MnVébaly "is trying Fite: docis Pte 
predict the life of the plant; is that not right? 

MR. DALY: The capability factors of the 
plant. 

THE CHAIRMAN: And I wouldn't know what 
usefulness the accuracy of earlier cost forecasts would 
help you. 

MR. (De eeOCHT ss) Pim “sorry, Mr. Chairman, if 
I implied I was connecting. I thought by use of the 
phrase "parallel" I was making it clear I was jumping 
back. 

Mr. Daly had commented in discussing 
performance that he looked at past experience, and that 
prompted me to ask the question about why don't you 
look at past experience, past forecast experience in 
these others areas, and I didn't mean to imply that one 


would reflect on the other necessarily. 
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MR. DALY: I think perhaps the most 
difficult thing with the question was the Originally 
anticipated, and that means going back in many cases to 
records which are over 20 years old. 

Our business planning process tends to 
work on a 10-year cycle, so I think you have seen many 
comparisons where we go back 10 years. But to go back 
20 years where perhaps records weren't kept in as good 
detail as they are kept today, and there have been 
many, many changes over the 20 years, so it was the 
Originally anticipated that takes the time. 

MR. D. POCH: Q. It's a long time ago 
and 20 years will be a long time from now. Two years 
past the in-service date you are projecting. 

Thank you, Mr. Daly. 

There is one tie-in between these two 
discussions we are sort of intermingling here. You 
Say, Mr. Daly, you agree you are still going to have to 
use reasoned engineering judgment, you are going to 
have to make predictions about certain systems Bre 
an engineer's judgment, if you will, about what the 
likely life of that system is or how you think it will 
perform or when you think you will replace it. 

MR. DALY: A. That's correct. This 


probabilistic model is in addition to our current 
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standard CES process. So in effect we will have the 


basic process, the CES process plus this probabilistic 
process to give us a check on that. 

So, the third factor is the judgment. 

But certainly if you had two different models that were 
giving you essentially the same result, then you would 
certainly think twice about making a change. 

Q. All right. And indeed if we want to 
test how good you are at using your reasoned 
engineering judgment, your phrase, one way we could do 
that would be to go back to these original forecasts of 
capital modifications or any other forecasts you make, 
and see how well those forecasts have tracked, because 
those forecasts were based on your engineering 
judgment; isn't that fair? 

AQP InaAcys’ Larrs 

Q. But we can't do that if we don't have 
the information, obviously. 

Now, Mr. Daly, at transcript page 21153 
at line 7, you Say: 

Despite our preference for forecast 
ranges, the Demand/Supply Plan Update 
required us to use Single point estimates 
for long-term nuclear performance. 


PIrstsOLrevall emi. Daly, with “respect to 
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your preference for forecast ranges, that's where you, 
for example, for ONCI you said some 75 to 80 would be a 
range that would be appropriate for testing? 

A. Yes, that type of range, that's what 
I was referring to. 

Q. And so who told you that you needed 
to use a single point estimate? That would come from 
system planning? 

A. Yes. Well, we did supply system 
planning with the ranges, so we Supplied them with both 
the median and the ranges. But my understanding of the 
Process was that in coming up with the median estimate 
in the Update, they had to choose particular values to 
reflect the media, and the values I presented in .my 
direct evidence were those values. 

Q. Did they choose the median or did you 
tell them what the median was? 

A. They chose the median based on the 
information I had provided. 

Oa pliant Now. the range you 
provide, you gave a range witha probability curve? Is 
that how it looks, sort of as we saw in Panel 1? 

A. More typically, typically it's a 
median with a 10 per cent lower bound and a 90 per cent 


upper bound. 
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What we are trying to do with Peak 
ranges is essentially the same as is done in load 
forecasting where you have an upper bound to the load 
forecast and a lower bound, and we feel we have just 
been using these ranges more rigorously in the last few 
years and we feel this is an appropriate way to go, so 
we provide them with that type of range. 

Q. What are your 10 and 90 per cent 
confidence limit numbers for that figure for the future 
plant? 

A. For,a future plant? 

Q. Do you provide for the future plant 
or only for the existing system? 

A. Well, during ONCI where the focus was 
on the future plant, we provided those ranges and these 
were the 75 to 85 per cent as the 10 per cent to 90 per 
cent range for the future plant. 

Q. When you say 10 to 90, is that based 
on some statistical analysis or is that really just 
your judgment that you think there is an 80 per cent 
probability you will come somewhere between 75 and 85 
per cent? 

A. That was based largely on our 
experience with the "A" stations and the "B" stations 


and our knowledge of the types of changes that would be 
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put into a future plant. 

Q. Despite the use of the phrase 
confidence interval and 80 per cent confidence limits 
and so on, these aren't numbers generated by a model 
which produces a probabilistic curve then. These were, 
aS you Say, a matter of judgment. 

A. No, these were veerecrie of the 
ranges we were getting for our existing plants, the 
type of ranges we were producing for our existing 
plants. 

Q. In answer to my question, then did 
you generate these limits with a statistical model from 
that data set? 

A. Okay, this particular probabilistic 
model which I described in my direct evidence was not 
available to us at that time. 

Q. And so that would have been a less - 
I don't want to use the word less rigorous - but less 
formalistic, non-mathematical derivation you gave to 
ONCI, whereas you are now Saying you do a Mia sei 
estimate for system planning amongst other measures? 

A. Yes, we have made more use of the 
forecast ranges in recent years and we are also 
developing this probabilistic forecasting model. 


Q. You said you gave system planning a 
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probability range and I am just wondering, the one you 
have given system planning now as used in Update, was 
it based on some kind of a statistical model? 

A. It was based on our experience in 
using the consistent energy set. Whether you would 
call the consistent energy set a statistical model, 
it's a model that produces statistics. It's not as 
detailed, it doesn't use the Monte Carlo techniques, 
for example, that Mr. Penn was referring to, so it is a 
model which uses some statistics. 

Q. Is it a model which is generating a 
projection based on the data set that's available, the 
actual experience to date and the trends in that 
experience, or is it a model which simply Bho resudee 
whatever assumptions you feed into it about engineering 
assumptions? 

A. I think the latter essentially, yes. 

Q. Okay. Mr. Daly, you are having some 
problems at Darlington 1, that unit is not yet 
in-service, so it doesn't show up in your capability or 
capacity factor analyses yet, does it? 

A. It shows up in some of the figures I 
show. It depends which particular analyses you are 
looking at. 


For example, if we were looking at 
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analyses since first electricity, which is the type of 
analyses where we compare ourselves with PWR and BWR, 
then Darlington Units 1 and 2 have produced electricity 
and did show up in that analysis. 

If you are looking at analyses since 
in-service, then only Unit 2 would be in the 
stabistics. 

Q. And so all the lack of energy, if you 
will, from Darlington due to the delays and the 
problems, that doesn't -- if we look at your average 
Capacity factor for the system, I think you gave dit), if 
memory serves me right, 73 per cent to date, does that 
sound right? 

A. Lifetime to dates 

Q. Lifetime to date, yes. 

I know you have provided a number. 
Perhaps we should get just to be... 

I am afraid the only number I can put my 
finger on is 1991 in your evidence. 

A. I mentioned a figure of 74 per aoe 
this morning, but that was a future projection from '92 
bo p20] 4:2 

Q. Yes, at page 27 of Exhibit 519, CANDU 
Ontario Hydro reactor type average lifetime capacity 


Factonre7 3is3). 
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A. WRiGnG. | Datlingtonsunit. 24 would be 
included in that figure since it was declared 
in-service October 1990. 

Q. And it would it would be only 
Darlington Unit 2 availability or performance since 
October 1991 that would be in here? 

| A. Since October '90. 

Q. October '90. 

ROR TLeSi. 

Q. The delays we have spoken of and the 
problems we are having with the Penee units not yet 
in-service, none of that is reflected in this number; 
ai Wg bs ey | 

A. That's correct... They don't: show up 
in in-service capability factors. They show up as loss 
of energy, delays in in-service. 

MR. D. POCH: All right. 

Mr. Chairman, it's an appropriate place 
to break. 

THE CHAIRMAN: I am afraid we are going 
to have to stop. We will adjourn until tomorrow 
morning at ten o'clock. 

MR. BULLOCK: A word, Mr. Chairman, 
please? 


THE CHAIRMAN: I hope it's a short word 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 227600 
Penn,Daly,King 
Crvex"(D. *Pocn ) 


a because I have got to get going. 

aig MR. BULLOCK: It's a very short one, Sir. 
3 With your leave, sir, I will be retiring 
4 at this time and Mr. Lu Chan of Borden and Elliot epult 
3) be assuming the role of counsel for CNA. 

6 THE CHAIRMAN: Thank you, Mr. Bullock. 

7 } We are adjourned until tomorrow morning 

8 at 10:00. 

9 . THE REGISTRAR: Please come to order. 
10 This hearing will adjourn until tomorrow morning at ten 
ae OLelocks 
i ---Whereupon the hearing was adjourned at 5:00 p.m. to 


be resumed on Wednesday, April 8, 1992, at 10:00 
13 a.m. = 
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Page No. Line No. Discrepancy 
22537 235 724.) 25 


RECORD READS: All right, but we don't have that 
planned safely yet. 


RECORD SHOULD READ, Starting at line 22: 

On. Alle rAgnt. 
A. But we don't have that plan. 
Q. And it would be stored 
Ss 
A 


afely? 
- Yes, safely. 


A2ooL 18 Sighting is/racitang 
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